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Dihydroxypyrimidine carbonic acid derivatives

and their use in the treatment, amelioration or prevention of a viral disease

Field of the invention

The present invention relates to a compound having the general formula (Di), (Dii), or (Diii),

optionally in the form of a pharmaceutically acceptable salt, solvate, polymorph, codrug,
cocrystal, prodrug, tautomer, racemate, enantiomer, or diastereomer or mixture thereof,
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which is useful in treating, ameloriating or preventing a viral disease. Furthermore, specific

combination therapies are disclosed.

Background of the invention

In recent years the serious threat posed by influenza virus to worldwide public health has
been highlighted by, firstly, the ongoing low level transmission to humans of the highly
pathogenic avian HSN1 strain (63% mortality in infected humans, http./Amww.who.int/
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csr/disease/avian_influenza/en/) and secondly, the unexpected emergence in 2008 of a novel
pandemic strain A/HIN1 that has rapidly spread around the entire world
(http://www.who.int/csr/disease/swineflu/en/). Whilst the new strain is highly contagious but
currently only generally gives mild illness, the future evolution of this virus is unpredictable. In
a much more serious, but highly plausible scenario, H5N1 could have been more easily
transmissible between humans or the new A/H1N1 could have been more virutent and could
have carried the single point mutation that confers Tamiflu resistance (Neumann et al., Nature,
2009 (18; 459(7249) 931-939)); as many seasonal H1N1 strains have recently done (Dharan
et al., The Journal of the American Medical Association, 2009 Mar 11; 301 (10), 1034-1041;
Moécona et al., The New England Journal of Medicine, 2009 (Mar 5;360(10) pp 953-956)). In
this case, the delay in generating and deploying a vaccine (~6 months in the relatively
favourable case of A/H1N1 and still not a solved problem for H5N1) could have been
catastrophically costly in human lives and societal disruption.

It is widely acknowledged that to bridge the period before a new vaccine becomes available
and fo treat severe cases, as well as to counter the problem of viral resistance, a wider choice
of anti-influenza drugs is required. Development of new anti-influenza drugs has therefore
again become a high priority, having been largely abandoned by the major pharmaceutical
companies once the anti-neuraminidase drugs became available.

An excellent starting point for the development of antiviral medication is structural data of
essential viral proteins. Thus, the crystal structure determination of e.g. the influenza virus
surface antigen neuraminidase (Von Ifzstein, M. et al., (1993), Nature, 363, pp. 418-423) led
directly to the development of neuraminidase inhibitors with anti-viral activity preventing the
release of virus from the cells, however, not the virus production. These and their derivatives
have subsequently developed into the anti-influenza drugs, zanamivir (Glaxo) and oseltamivir
(Roche), which are currently being stockpiled by many countries as a first line of defence
against an eventual pandemic. However, these medicarﬁen’ts provide only a reduction in the
duration of the clinical disease. Alternatively, other anti-influenza compounds such as
amantadine and rimantadine target an ion channel protein, i.e., the M2 protein, in the viral
membrane interfering with the uncoating of the virus inside the cell. However, they have not
been extensively used due to their side effects and the rapiq development of resistant virus
mutants (Magden, J. et al., (2005), Appl. Microbiol. Biotechnol., 86, pp. 612-621). In addition,
more unspecific viral drugs, such as ribavirin, have been shown to work for treatment of
influenza and other virus infections (Eriksson, B. et al, (1977), Antimicrob. Agents



10

16

20

25

30

35

WO 2014/023691 PCT/EP2013/066388

Chemother., 11, pp. 246-951). However, ribavirin is only approved in a few countries, probably
due to severe side effects (Furuta et al., ANTIMICROBIAL AGENTS AND CHEMOTHERAPY,
20085, p. 981-~986). Clearly, new antiviral compounds are needed, preferably directed against
different targets. '

Influenza virus as well as Thogotovirus belong to the family of Orthomyxoviridae which, as
well as the family of the Bunyaviridae, including the Hantavirus, Nairovirus, Orthobunyavirus,
and Phlebovirus, are negative stranded RNA viruses. Their genome is segmented and comes
in ribonucleoprotein particles that include the RNA dependent RNA polymerase which carries
out {i) the initial copying of the single-stranded virion RNA (VRNA) into viral mRNAs and (i) the
VRNA replication. This enzyme, a trimeric complex composed of subunits PA, PB1 and PB2,
is central to the life cycle of the virus since it is responsible for the repiication and transcription
of viral RNA. In previous work the atomic structure of two key domains of the polymerase, the
mRNA cap-binding domain in the PB2 subunit (Guilligay et al., Nature Structural & Molecular
Biology 2008; May;15(5): 500-506) and the endonuclease-active site in the PA subunit (Dias
et al., Nature 2009, 458, 914-918) have been identified and determined. These two sites are
critical for the unique cap-snatching mode of transcription that is used by influenza virus to
generate viral mRNAs. For the generation of viral mRNA the polymerase makes use of the so
called "cap-snatching” mechanism (Plotch, S. J. et al., (1981), Cell, 23, pp. 847-858;
Kukkonen, S. K. et al (2005), Arch. Virol,, 150, pp. 533-556; Leahy, M. B. et al, (2005), J.
Virol., 71, pp. 8347-8351; Noah, D. L. et al., (2005), Adv. Virus Res., 65, pp. 121-145). A 5'
cap (also termed an RNA cap, RNA 7-methylguanocsine cap or an RNA m7G cap) is a
modified guanine nucleotide that has been added to the 5' end of a messenger RNA. The &'
cap consists of a terminal 7-methylguanosine residue which is linked through a 5-5-
triphosphate bond to the first franscribed nucleotide. The viral polymerase binds o the 5' RNA
cap of cellular mRNA molecules and cleaves the RNA cap together with a stretch of 10 to 15
nucleotides. The capped RNA fragments then serve as primers for the synthesis of viral
mRNA.

The polymerase complex seems to be an appropriate antiviral drug target since it is essential
for synthesis of viral mRNA and viral replication and contains several functional active sites
likely to be significantly different from those found in host cell proteins (Magden, J. et al.,
(2005), Appl. Microbiol. Biotechnol., 66, pp. 612-621). Thus, for example, there have been
attempts to interfere with the assembly of polymerase subunits by a 25-amino-acid peptide
resembling the PA-binding domain within PB1 (Ghanem, A. et al., (2007), J. Virol., 81, pp.
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7801-7804). Furthermore, the endonuclease activity of the polymerase has been targeted and
a series of 4-substituted 2,4-dioxobutanoic acid compounds has been identified as selective
inhibitors of this activity in influenza viruses (Tomassini, J. et al., (1994), Antimicrob. Agents
Chemother., 38, pp. 2827-2837). in addition, flutimide, a substituted 2,6-diketopiperazine,
identified in extracts of Delitschia confertaspora, a fungal species, has been shown to inhibit
the endonuclease of influenza virus (Tomassini, J. et al., (1996), Antimicrob. Agents
Chemother., 40, pp. 1189-1193). Moreover, there have been aftempts to interfere with viral
transcription by nucleoside analogs, such as 2'-deoxy-2-fluoroguanosine (Tisdale, M. et al.,
(1995), Antimicrob. Agents Chemother., 39, pp. 2454-2458).

Certain heterocyclic carboxamides which are stated to be useful in preventing or treating
atherosclerosis or restenosis are disclosed in WO 2004/019933. The compounds are stated to
be useful in these applications due to their activity against herpes viruses because
atherosclerosis is related to a number of herpes virus infections.

WO 2011/046920 refers to DXR inhibitors which are stated to be suitable for antimicrobial
therapy.

B. M. BaUghman et al. identify influenza endonuclease inhibitors using a fluorescence
polarization assay (ACS Chem. Biol. 2012, 7, 526-534),

it is an object of the present invention to identify further compounds which are effective
against viral diseases and which have improved pharmacological properties.

Summary of the invention

Accordingly, in a first embodiment, the present invention provides a compound having the
general formula (Di), (Dii), or (Diii).

It is understood that throughout the present specification the term "a compound having the
general formula (Di), (Dii), or (Diii}" encompasses pharmaceutically acceptable salts, solvates,
polymorphs, prodrugs, codrugs, cocrystals, tautomers, racemates, enantiomers, or

diastereomers or mixtures thereof unless mentioned otherwise.
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A further embodiment of the present invention relates to a pharmaceutical composition
comprising a compound having the general formula (Di), (Dif), or (Diii) and optionally one or
more pharmaceutically acceptable excipient(s) and/or carrier(s).

The compounds having the general formula (Di), (Dii), or (Diii) are useful for treating,

ameliorating or preventing viral diseases.

Detailed description of the invention

Before the present invention is described in detait below, it is to be understood that this
invention is not limited to the particular methodology, protocols and reagents described herein
as these may vary. it is also fo be understood that the terminology used herein is for the
purpose of describing particular embodiments ‘only, and is not intended fo limit the scope of
the present invention which will be limited only by the appended claims. Unless defined
otherwise, all technical and scientific terms used herein have the same meanings as
commonly understood by one of ordinary skill in the art.

Preferably, the terms used herein are defined as described in "A multilingual glossary of
biotechnological terms: (JUPAC Recommendations)', Leuenberger, H.G.W, Nagsl, B. and
Kolbl, H. eds. (1995), Helvetica Chimica Acta, CH-4010 Basel, Switzerland.

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, and variations such as "comprises" and "comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but
not the exclusion of any other integer or step or group of integers or steps. In the following
passages different aspects of the invention are defined in more detail. Each aspect so defined
may be combined with any other aspect or aspects uniess clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be combined with

any other feature or features indicated as being preferred or advantageous.

Several documents are cited throughout the text of this specification. Each of the documents
cited herein (including all patents, patent applications, scientific publications, manufacturer's

specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference
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in their entirety. Nothing herein is fo be construed as an admission that the invention is not
entitled fo antedate such disclosure by virtue of prior invention.

Definitions
The term “alkyl” refers to a saturated étraight or branched carbon chain.

The term "cycloalkyl" represents a cyclic version of "alky!". The term "cycloalkyl" is also meant
to include bicyclic, tricyclic and polycyclic versions thereof. Unless specified otherwise, the
cycloalkyl group can have 3 to 12 carbon atoms.

The term "cyclic heteroalkyl" includes monocyclic, bicyclic, tricyclic and polycyclic heteroalkyl
groups. Unless specified otherwise, the cyclic heteroalkyl group can have 3 to 12 atoms and
can include one or more heteroatoms selected from N, O or S.

"Hal" or "halogen” represents F, Cl, Brand |I.

The term “aryl” prefefably refers to an aromatic monocyclic ring containing 6 carbon atoms, an
aromatic bicyclic ring system containing 10 carbon atoms or an aromatic tricyclic ring system
containing 14 carbon atoms. Examples are phenyl, naphthyl or anthracenyl, preferably phenyl.

The term “heteroaryl” preferably refers to a five-or six-membered aromatic ring wherein one or
more of the carbon atoms in the ring have been replaced by 1, 2, 3, or 4 (for the five-
membered ring) or 1, 2, 3, 4, or 5 (for the six-membered ring) of the same or different
heteroatoms, whereby the heteroatoms are selected from O, N and S. Examples of the

heteroaryl group include pyrrole, pyrrolidine, oxolane, furan, imidazolidine, imidazole,

. pyrazole, oxazolidine, oxazole, thiazole, piperidine, pyridine, morpholine, piperazine, and

dioxolane.

The term “"hydrocarbon group which contains from 5 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S and which contains at least one ring" refers to any
group having 5 to 20 carbon atoms and optionally 1 to 4 heteroatoms selected from O, N and
2 as long as the group contains at least one ring. The term is also meant to include bicyclic,
tricyclic and polycyclic versions thereof. if more than one ring is present, they can be separate
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from each other or be annulated. The ring(s) can be either carbocyclic or heterocyclic and can
be saturated, unsaturated or aromatic. The carbon atoms and heteroatoms can either all be
present in the one or more rings or some of the carbon atoms andfor heteroatoms can be
present outside of the ring, e.g., in a linker group (such as —(CH_),- with p = 1 to 6). Examples
of these groups include —(optionally substituted C;_; cycloalkyl), —(optionally substituted aryl)
wherein the aryl group can be, for example, phenyl, -(optionally substituted biphenyl),
adamantyl, -(Cs7 cycloalkyl)-aryl as well as the corresponding compounds with a linker.
Further examples of these groups include —(optionally substituted 3 to 7 membered. cyclic
heteroalkyl) or —(optionally substituted heteroaryl) containing, for instance, 1 to 3 N atoms.

The term "(optionally substituted mono- or polycyclic group containing 3 to 20 carbon atoms
and optionally 1 to 4 heteroatoms selected from O, N and S)" refers to any mono- or polycyclic
group containing 3 to 20 carbon atoms and optionally 1 to 4 heteroatoms selected from O, N
and S. This term includes monocyclic, bicyclic, tricyclic and polycyclic versions thereof. If more
than one ring is present, they can be separate from each other or be annulated. The ring(s)
can be either carbocyclic or heterocyclic and can be saturated, unsaturated or aromatic. The
carbon atoms and heteroatoms can either all be present in the one or more rings or some of
the carbon atoms and/or heteroatoms can be present outside of the ring, e.g., in a linker group
(such as —{CH,),- with p = 1 to 6). Examples of these groups include —(optionally substituted
Cs.7 cycioalkyl), and —(optionally substituted aryl) wherein the aryl group can be, for example,

phenyl or anthracenyl as well as the corresponding compounds with a linker.

If a compound or moiety is referred to as being “optionally substituted”, it can in each instance
include 1 or more of the indicated substituents, whereby the substituents can be the same or
different.

The term "pharmaceutically acceptable sall" refers to a salt of a compound of the present
invention, Suitable pharmaceutically acceptable salts include acid addition salts which may,
for example, be formed by mixing a solution of compounds of the present invention with a
solution of a pharmaceutically acceptabie acid such as hydrochloric acid, sulfuric acid, fumaric
acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid, carbonic
acid or phosphoric acid. Furthermore, where the compound carries an acidic moiety, suitable
pharmaceutically acceptable salts thereof may include alkali metal salts (e.g., sodium or
potassium salts); alkaline earth metal salts (e.g., calcium or magnesium salts); and salts

formed with suitable organic ligands (e.g., ammonium, quatefnary ammonium and amine
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cations formed using counteranions such as halide, hydroxide, cafboxylate, sulfate,
phosphate, nitrate, alkyl sulfonate and aryl sulfonate). lllustrative examples of
pharmaceutically acceptable salts include, but are not limited to, acetate, adipate, alginate,
ascorbate, aspartate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitarirate, borate,
bromide, butyrate, calcium edetate, camphorate, camphorsulfonate, camsylate, carbonate,
chloride, citrate, clavulanate, cyclopentanepropionate, digluconate, dihydrochloride,
dodecylsulfate, edetate, edisylate, estolate, esylate, ethanesulfonate, formate, fumarate,
gluceptate, glucoheptonate, gluconate, glutamate, glycerophosphate, glycolylarsanilate,
hemisulfate, heptanoate, hexanoate, hexylresorcinate, hydrabamine, hydrobromide,
hydrochloride, hydroiodide, 2-hydroxy-ethanesuifonate, hydroxynaphthoate, iodide,
isothionate, lactate, lactobionate, laurate, lauryl sulfate, malate, maleate, malonate,
mandelate, mesylate, methanesulfonate, methylsulfate, mucate, 2-naphthalenesulfonate,
napsylate, nicotinate, nitrate, N-methylglucamine ammonium salt, oleate, oxalate, pamoate
(embonate), palmitate, pantothenate, pectinate, persulfate, ~ 3-phenylpropionate,
phosphate/diphosphate, picrate, pivalate, polygalacturonate, propionate, salicylate, stearate,
sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate, triethiodide, undecanoate,
valerate, and the like (see, for example, S. M. Berge et al., "Pharmaceutical Salts", J. Pharm.
Sci., 66, pp. 1-18 (1977)).

When the compounds of the present invention are provided in crystalline form, the structure
can contain solvent molecules. The solvents are typically pharmaceutically acceptable
solvents and include, among others, water (hydrates) or organic solvents. Examples of

possible solvates include ethanolates and iso-propanolates.

The term “"codrug” refers to two or more therapeutic compounds bonded via a covalent
chemical bond. A detailed definition can be found, e.g., in N. Das et al., European Journal of
Pharmaceutical Sciences, 41, 2010, 571-588.

The term "cocrystal” refers to a multiple component crystal in which all components are solid
under ambient conditions when in their pure form. These components co-exist as a
stoichiometric or non-stoichometric ratio of a target molecule or ion (i.e., compound of the
present invention) and one or more neutral molecular cocrystal formers. A detailed discussion
can be found, for example, in Ning Shan et al.,, Drug Discovery Today, 13(9/10), 2008,
440-446 and in D. J. Good et al., Cryst. Growth Des., 9(5), 2009, 2252-2264.
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The compounds of the present invention can also be provided in the form of a prodrug,
namely a compound which is metabolized in vivo to the active metabolite. Suitable prodrugs
are, for instance, esters. Specific examples of suitable groups are given, among others, in US
2007/0072831 in paragraphs [0082] to [0118] under the headings prodrugs and protecting
groups. If X' is O or S, preferred examples of the prodrug include compounds in which R’ is

replaced by one of the following groups:

In these formulae, R can be the same or different. R is a cyclic group such as an aryl group

& g~
M 5~ OH
o~ R’
o) 0
i il
S ob—o S o-bo
I | TR
0 O\R7
o)
RN (R
0

NR'R’

or a C,.7 cycloalkyl group. p is 2 to 8.

If X" is NR’, preferred examples of the prodrug include compounds in which R' and R are not

both H.

PCT/EP2013/066388
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Compounds having the general formla (Bi), (Dii), or (Diii)

" The present invention provides a compound having the general formula (Di), (Dii), or (Diii).

RS R5 R5
X2 )'(3 ' X2 >|<3 X2 >|(3
4 §] 5 5
X
Rl )ﬂ%/x R RL.XA‘)J\’/l\f R} X1)WX
Y Yhe ety
L2 L2 N
R R R
(Di) (Dii) (Diii)

The present invention provides a compound having the general formula (Di), (Dii), or (Diii) in

which the following definitions apply.

X1

X2

X4

XS

is O, S or NR*; preferably O, or NR*.

is O or S, preferably O.

is O or S, preferably O.

is O or S; preferably O.

is O or S; preferably O,

is «(CHy)m—, -NR*-SO»— or —-S0O,~NR*—; preferably —(CH,}— or -NR*~SOy~.

is 1 to 4; preferably mis 1 or 2; more preferably mis 1.

is —-H, —(optionally substituted Cs alkyl), —(optionally substituted C,.; cycloalkyl),
—(optionally substituted aryl), —-C., alkyl—{optionally substituted aryl), ~C(Q)-O-R** or

~P(OYOR™),. If X' is NR* then R' and R* can optionally be bound together to form a 5-
to 7-membered ring. Preferably R' is —H or —(optionally substituted C..s alkyl).
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is a hydrocarbon group which contains from 5 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S and which contains at least one ring, wherein the
hydrocarbon group can be optionally substituted. Preferably R® is an optionally
substituted aryl, optionally substituted heteroaryl or optionally substituted Cs_, cycloalkyl,
more preferably R? is selected from

WA W

OO0 oY OO0

wherein the heterocyclic group, phenyl group, cyciohexyl group or cyclopentyl group can
be optionally substituted in any available position by a substituent which is
independently selected from ~C,_g alkyl, halogen, ~CF3, ~CN, ~OH, and -O-C._¢ alkyl.

is -M, —{optionally substituted Cis alky!), —(optionally substituted C,; cycloalkyl),
~(optionally substituted aryl), or -C,_, alkyl-(optionally substituted aryt).

is —H, —(optionally substituted Cy alkyl), —(optionally substituted C;.; cycloalkyl),
—(optionally substituted aryl}), or —C,.4 alkyl—(optionally substituted aryt).

is —H, ~C(O)~{optionally substituted C,_4 alkyl), or —(optionally substituted C4_¢ alkvl).
is ~H, ~C(O)~(optionally substituted C,_s alkyl), or —(optionally substituted C,_g alkyl).
is ~H, or |{C,_s alkyl); preferably —H.

is ~H, ~(Cy¢ alkyl), {Cs.7 cycloalkyl), —(aryl), or —-Cs4 alkyl~(aryl); preferably —(C4.¢
alkyl) or —{aryl).
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The optional substituent of the alkyl group is selected from the group consisting of halogen,
—CN, -NR*R*, -OH, and ~O-C_¢ alkyl:

The optional substituent of the cycloalkyl group, the aryl group or the hydrocarbon group is
selected from the group consisting of ~Cy_¢ alkyl, —halogen, —CF3, ~CN, -X'-R*, —aryl and
-Cq_4 alkyl-aryl.

The present inventors have surprisingly found that the compounds of the present invention
which have a bulky, hydrophobic group represented by ~L-R? have improved pharmacological
properties compared to corresponding compounds which have a less space demanding group
in this position. Without wishing to be bound by theory, it is assumed that the viral polymerase
protein has a pocket for binding and that this hydrophobic group of the compounds of the
present invention has improved binding compared to other groups. This could not have been
predicted or expected based on the art.

The compounds of the present invention can be administered to a patient in the form of a
pharmaceutical composition which can opticnally comprise one or more pharmaceutically

acceptable excipient(s) and/or carrier(s).

The compounds of the present invention can be administered by various well known routes,
including oral, rectal, intragastrical, intracranial and parenteral administration, e.g. intravenous,
intramuscular, intranasal, intradermal, subcutaneous, and similar administration routes. Oral,
intranasal and parenteral administration are particularly preferred. Depending on the route of
administration different pharmaceutical formulations are required and some of those may
require that protective coatings are applied to the drug formulation to prevent degradation of a
compound of the invention in, for example, the digestive tract.

Thus, preferably, a compound of the invention is formulated as a syrup, an infusion or
injection solution, a spray, a tablet, a capsule, a capslet, lozenge, a liposome, a suppository, a
plaster, a band-aid, a retard capsule, a powder, or a slow release formulation. Preferably, the
diluent is water, a buffer, a buffered salt solution or a sait solution and the carrier preferably is
selected from the group consisting of cocoa butter and vitebesole.
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Particular preferred pharmaceutical forms for the administration of a compound of the
invention are forms suitable for injectionable use and include sterile aqueous solutions or
dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. in all cases the final solution or dispersion form must be sterile and
fluid. Typically, such a solution or dispersion will include a solvent or dispersion medium,
containing, for example, water-buffered aqueous solutions, e.g. biocompatible buffers,
ethanol, polyol, such as glycerol, propylene glycol, polyethylene glycol, suitable mixtures
thereof, surfactants or vegetable oils. A compound of the invention can also be formulated into
liposomes, in particular for parenteral administration. Liposomes provide the advantage of
increased half-life in the circulation, if compared to the free drug and a prolonged more even

release of the enclosed drug.

Sterilization of infusion or injection solutions can be accomplished by any number of art
recognized techniques including but not limited to addition of preservatives like anti-bacterial
or anti-fungal agents, e.g. parabene, chlorobutanol, phenol, sorbic acid or thimersal. Further,
isotonic agents, such as sugars or salts, in particular sodium chioride, may be incorporated in

infusion or injection solutions.

Production of sterile injectable solutions containing one or several of the compounds of the
invention is accomplished by incorporating the respective compound in the required amount in
the appropriate solvent with various ingredients enumerated above as required followed by
sterilization. To obtain a sterile powder the above solutions are vacuum-dried or freeze-dried
as necessary. Preferred diluents of the present invention are water, physiological acceptable
buffers, physiological acceptable buffer salt solutions or salt solutions. Preferred carriers are
cocoa butter and vitebesole. Excipients which can be used with the various pharmaceutical
forms of a compound of the invention can be chosen from the following non-limiting list:

a) binders such as lactose, mannitol, crystalline sorbitol, dibasic phosphates, calcium
phosphates, sugars, microcrystalline cellulose, carboxymethyl cellulose, hydroxysthy!
cellulose, polyvinyl pyrrolidone and the like;

b) lubricants such as magnesium stearate, talc, calcium stearate, zinc stearate, stearic
acid, hydrogenated vegetable oil, leucine, glycerids and sodium stearyl fumarates,

c) disintegrants such as starches, croscarmellose, sodium methyl cellulose, agar,
bentonite, alginic acid, carboxymethyl cellulose, polyvinyl pyrrolidone and the like.
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in one embodiment the formulation is for oral administration and the formulation comprises
one or more or all of the following ingredients: pregelatinized starch, talc, povidone K 30,
croscarmellose sodium, sodium stearyl fumarate, gelatin, titanium dioxide, sorbitol,
monosodium citrate, xanthan gum, titanium dioxide, flavoring, sodium benzoate and saccharin

sodium.

if a compound of the invention is administered intranasally in a preferred embodiment, it may
be administered in the form of a dry powder inhaler or an aerosol spray from a pressurized
container, pump, spray or nebulizer with the use of a suitable propellant, e.g.,
dichlorodifluoromethane, trichiorofiuoromethane, dichiorotetrafluoroethane, a hydrofiuoro-
alkane such as 1,1,1,2-tetrafluoroethane (HFA 134A™) or 1,1,1,2,3,3,3-heptafluoropropane
(HFA 227EA™), carbon dioxide, or another suitable gas. The pressurized container, pump,
spray or nebulizer may contain a solution or suspension of the compound of the invention,
e.g., using a mixture of ethano! and the propellant as the solvent, which may additionally

contain a lubricant, e.g., sorbitan trioleate.

Other suitable excipients can be found in the Handbook of Pharmaceutical Excipients,
published by the American Pharmaceutical Association, which is herein incorporated by

reference.

It is to be understood that depending on the severity of the disorder and the particular type
which is treatable with one of the compounds of the invention, as well as on the respective
patient to be treated, e.g. the general health status of the patient, etc., different doses of the
respective compound are required {o elicit a therapeutic or prophylactic effect. The
determination of the appropriate dose lies within the discretion of the attending physician. It is
contemplated that the dosage of a compound of the invention in the therapeutic or
prophylactic use of the invention should be in the range of about 0.1 mg to about 1 g of the
active ingredient (i.e. compound of the invention) per kg body weight. However, in a preferred
use of the present invention a compound of the invention is administered to a subject in need
thereof in an amount ranging from 1.0 to 500 mg/kg body weight, preferably ranging from 1 to
200 mg/kg body weight. The duration of therapy with a compound of the invention will vary,
depending on the severity of the disease being treated and the condition and idiosyncratic
response of each individual patient. In one preferred embodiment of a prophylactic or
therapeutic use, from 10 mg to 200 mg of the compound are orally administered to an adult
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per day, depending on the severity of the disease and/or the degree of exposure to disease
carriers.

As is known in the art, the pharmaceutically effective amount of a given composition will also
depend on the administration route. In general, the required amount will be higher if the
édministration is through the gastrointestinal tract, e.g., by suppository, rectal, or by an
intragastric probe, and lower if the route of administration is parenteral, e.g., intravenous.
Typically, a compound of the invention will be administered in ranges of 50 mg to 1 g/kg body
weight, preferably 10 mg to 500 mg/kg body weight, if rectal or intragastric administration is
used and in ranges of 1 to 100 mg/kg body weight if parenteral adminisiration is used. For
intranasal administration, 1 to 100 mg/kg body weight are envisaged.

If a person is known to be at risk of developing a disease treatable with a compound of the
invention, prophylactic administration of the biologically active blood serum or the
pharmaceutical composition according to the invention may be possible. In these cases the
respective compound of the invention is preferably administered in above outlined preferred
and particular preferred doses on a daily basis. Preferably, from 0.1 mg-to 1 g/kg body weight
once a day, preferably 10 to 200 mg/kg body weight. This administration can be continued
until the risk of developing the respective viral disorder has lessened. In most instances,
however, a compound of the invention will he administered once a disease/disorder has been
diagnosed. In these cases it is preferred that a first dose of a compound of the invention is

administered one, two, three or four times daily.

The compounds of the present invention are particularly useful for treating, ameliorating, or
preventing viral diseases. The type of viral disease is not particularly limited. Exampies of
possible viral diseases include, but are not limited to, viral diseases which are caused by
Poxviridae, Herpesviridae, Adenoviridae, Papillomaviridae, Polyomaviridae, Parvoviridae,
Hepadnaviridae, Retroviridae, Reoviridae, Filoviridae, Paramyxoviridae, Rhabdoviridae,
Orthomyxoviridae, Bunyaviridae, Arenaviridae, Coronaviridae, Picornaviridae, Hepeviridae,
Caliciviridae, Astroviridae, Togaviridae, Flaviviridae, Deltavirus, Bornaviridae, and prions.
Preferably viral diseases which are caused by Herpesviridae, Retroviridae, Filoviridae,
Paramyxoviridae, Rhabdoviridae, = Orthomyxoviridae, = Bunyaviridae,  Arenaviridae,
Coronaviridae, Picornaviridae, Togaviridae, Flaviviridae, more preferably viral diseases which
are caused by orthomyxoviridae. '
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Family

Virus (preferred examples)

Poxviridae

Smalipox virus -
Molluscum contagiosum virus

Herpesviridae

Herpes simplex virus

Varicella zoster virus

Cytomegaiovirus

Epstein Barr virus

Kaposi's sarcoma-associated herpesvirus

Adenoviridae

Human adenovirus A-F

Papillomaviridae

Papitlomavirus

Polyomaviridae BK-virus

JC-Virsu
Parvoviridae B19 virus

Adeno associated virus 2/3/5
Hepadnaviridae Hepatitis B virus

Retroviridae

Human immunodeficiency virus
types 1/2

Human T-celf leukemia virus
Human foamy virus

Reoviridae

Reovirus 1/2/3
Rotavirus A/B/C
Coiorado tick fever virus

Filoviridae

Ebola virus
Marburg virus

Paramyxoviridae

Parainfluenza virus 1-4
Mumps virus

Measles virus

Respiratory syncytial virus
Hendravirus

Rhabdoviridae

Vesicular stomatitis virus
Rabies virus

Mokola virus

European bat virus
Duvenhage virus

Orthomyxoviridae

Influenza virus types A-C

Bunyaviridae

California encephalitis virus

La Crosse virus

Hantaan virus

Puumala virus

Sin Nombre virus

Seoul virus

Crimean- Congo hemorrhagic fever virus
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Sakhalin virus

Rift valley virus
Sandily fever virus
Uukuniemi virus

Arenaviridae Lassa virus

Lymphocytic choriomeningitis virus
Guanarito virus

Junin virus,

Machupo virus

Sabia virus

Coronaviridae Human coronavirus

Picornaviridae Human enterovirus types A-D (Poliovirus, Echovirus, -
Coxsackie virus A/B)

Rhinovirus types A/B/C

Hepatitis A virus

Parechovirus

Food and mouth disease virus

Hepeviridae Hepatitis E virus

Caliciviridae Norwalk virus
Sapporo virus

Astroviridae Human astrovirus 1

Togaviridae Ross River virus
Chikungunya virus
O'nyong-nyong virus
Rubella virus

Flaviviridae Tick-borne encephalitis virus
Dengue virus

Yellow Fever virus
Japanese encephalitis virus
Murray Valley virus

St. Louis encephalitis virus
West Nile virus

Hepatitis C virus

Hepatitis G virus

Hepatitis GB virus

Deltavirus Hepatitis deltavirus
Bornaviridae Bornavirus
Prions

Preferably, the compounds of the present invention are employed {o freat influenza. Within the
present invention, the term "influenza" includes influenza A, B, C, isavirus and thogotovirus
and also covers bird fiu and swine flu. The subject to be treated is not particularly restricted
and can be any vertebrate, such as birds and mammals (including humans).
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Without wishing to be bound by theory it is assumed that the compounds of the present
invention are capable of inhibiting endonuclease activity, particularly of the influenza virus.
More specifically it is assumed that they directly interfere with the N-terminal part of the
influenza PA protein, which harbours endonuclease activity. However, delivery of a compound
into a cell may represent a problem depending on, e.g., the solubility of the compound or its
capabilities to cross the cell membrane. The present invention not only shows that the claimed

compounds have in vitro polymerase inhibitory activity but also in vivo antiviral activity.

A possible measure of the in vitro polymerase inhibitory activity of the conipounds having the
formuta (Di), (Dii), (Diii), (A} and/or (C) is the FRET endonuclease activity assay disclosed
herein. Preferably, the compounds exhibit a % reduction of at least about 50 % at 25 uM in the
FRET assay. In this context, the % reduction is the % reduction of the initial reaction velocity
(v0) of substrate cleavage of compound-treated samples compared to untreated samples.
Preferably, the compounds exhibit an 1C5 of at least about 40 uM, more preferably at least
about 20 puM, in the FRET assay. The half maximal inhibitory concentration (ICs) is a measure
of the effectiveness of a compound in inhibiting biological or biochemical function and was
calculated from the initial reaction velocities (v0) in a given concentration series ranging from

maximum 100 pM to at least 2 nM.

A possible measure of the in vivo antiviral activity of the compounds having the formula (Di),
(Dii), (Diii), (A) and/or (C) is the CPE assay disclosed herein. Preferably, the compounds
exhibit a % reduction of at least about 30 % at 50 pM. In this connection, the reduction in the
virus-mediated cytopathic effect (CPE) upon treatment with the compounds was calculated as
follows: The cell viability of infected-treated and uninfected-treated cells was determined using
an ATP-based cell viability assay (Promega). The response in relative luminescent units
(RLU) of infected-untreated samples was subfracted from the response (RLU) of the infected-
treated samples and then normalized to the viability of the corresponding uninfected sample
resulting in % CPE reduction. Preferably, the compounds exhibit an I1Csy of at least about 45
uM, more preferably at least about 10 uM, in the CPE assay. The half maximal inhibitory
concentration (ICs) is a measure of the effectiveness of a compound in inhibiting biological or
biochemical function and was calculated from the RLU response in a given concentration
series ranging from maximum 100 pM to at least 100 nM.

The compounds having the general formula (Di), (Dii), or (Diii) can be used in combination
with one or more other medicaments. The type of the other medicaments is not particularly
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fimited and will depend on the disorder to be treated. Preferably, the other medicament will be
a further medicament which is useful in treating, ameloriating or preventing a viral disease,
more preferably a further medicament which is useful in treating, ameloriating or preventing

influenza.
The following combinations of medicaments are envisaged as being particularly suitable:

(i) The combination of endonuclease and cap-binding inhibitors (particularly targeting
influenza). The endonuclease inhibitors are not particularly limited and can be any
endonuclease inhibitor, particularly any viral endonuclease inhibitor. Preferred
endonuclease inhibitors are those having the general formula (1} as defined in the US
application with the serial number 61/550,045, filed on October 21, 2011, the complete
disclosure of which is incorporated by reference. In particular, all descriptions with
respect o the general formula of the compounds according to US 61/650,045, the
preferred embodiments of the various substituents as well as the medical utility and

advantages of the compounds are incorporated herein by reference.

The compounds having the general formula (1) of this reference can optionally be in the
form of a pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal,
prodrug, tautomer, racemate, enantiomer, or diastereomer or mixture thereof. They are
defined as follows (wherein the definitions of the various moieties given in this earlier

application apply):

(1)
wherein
R’ is selected from —H, ~C4_g alky}, —(Ca_7 cycloalkyl) and ~CH—(Cs.7 cycloalkyl);

NH;

HO.
R? is selected from —H, , —=Cq5 alkyl, —Hal, —(Cs.; cycloalkyl), ~CHx—(Cs_7

cycloalkyl), —(CH)n—(optionally substituted aryl), —(optionally substituted 5- or 6-
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membered heterocyclic ring which contains at least one heteroatom selected from N, C
and S, wherein the substituent is selected from —C44 alkyl, —halogen, —CN, —CHal,,
—aryl, -NR®°R’, and -CONR®R’;

R is selected from —H, ~C1_¢ alkyl,

—(CH2):~NR®R®,

—~(optionally substituted 5- or 6-membered carbo- or heterocyclic ring wherein the
heterocyclic ring contains at least one heteroatom selected from N, O and S), wherein
the substituent is selected from —Hal, —C,_, alky}, -NR°R"®, -(CH,),—~OH, —C(O)-NR°R",
-S0,-NR°R", -NH-C(0)}~0-R", —-C(O}0-R", and a 5- or 6-membered heterocyclic
ring which contains at least one heteroatom selected from N, O and S;

or wherein R' and R? together form a phenyl ring or wherein R? and R® together form a
phenyl ring;

R*is —H:

R® is selected from the group consisting of —H or —(CH,),—(optionally substituted aryl),
wherein the substituent is selected from —Hal and -C,., alkyl; or wherein R* and R®
together form a methylene group —CH.—, ethylene group ~CH,CH,~ or ethyne group
—~CHCH-~-, which can be optionally substituted by —C,_, alkyl, —halogen, —CHal;, —-R°R’,
—~ORE, ~-CONRPR’, -SO,R°R’, aryl or heteroary!;

R® is selected from —H and —C,_; alkyl;
R’ is selected from ~H and ~C,_ alkyt:

R® is selected from —H, —Cy_s alkyl, —(CH,).—(optionally substituted aryl), —SO;~(CHz)y—
(optionally substituted aryl), —SO,—(CH,),—~{optionally substituted 5- to 10-membered
mono- or bicyclic heteroring which contains at least one heteroatom selected from N, O
and S), —(CH,),—(optionally substituted 5- or 6-membered heterocyclic ring which
contains at least one heteroatom selected from N, O and S), wherein the substituent is
selected from —Hal, —-CF3, —C44 alkyl, and —(CH,)—aryl;

R® is selected from —H, ~C,_4 alkyl, and ~C4_ alkylene-NR''R"":
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R" is selected from —H, —C_4 alkyl, and —Cy_, alkylene-NR''R"";
R" is selected from —H, —=CF3, and —C_4 alkyl;

each mis O or 1; and

each n is independently 0, 1, .2’ or 3.

Further preferred endonuclease inhibitors are those having the general formula (A) as
defined in the copending application with attorney's docket number T3448 US, the
complete disclosure of which is incorporated by reference. in particular, all descriptions
with respect to the general formula of the compounds having the general formula (A),
the preferred embodiments of the various substituents as well as the medical utility and
advantages of the compounds are incorporated herein by reference. The compounds
having the general formula (A) can be optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug, tautomer, racemate,

enantiomer, or diastereomer or mixture thereof. They are defined below.

Further preferred endonuclease inhibitors are those having the general formula (C) as
defined in the copending application with attomey's docket number T3450 US, the
complete disclosure of which is incorporated by reference. In particular, all descriptions
with respect to the general formula of the compounds having the general formula (C),
the preferred embodiments of the various substituents as well as the medical utility and
advantages of the compounds are incorporated herein by reference. The compounds
having the general formula (C) can be optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug, tautomer, racemate,

enantiomer, or diastereomer or mixture thereof. They are defined below.
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The cap-binding inhibitors are not particularly limited either and can.be any cap-binding
inhibitor, particularly any viral cap-binding inhibitor. Preferred cap-binding inhibitors are those
having the general formula (11} as defined in US application 61/550,057 and/or the compounds
disclosed in WO2011/000566, the complete disclosure of which is incorporated by reference.
In particular, all descriptions with respect to the general formula of the compounds according
to US 61/550,057 or W0O2011/000566, the preferred embodiments of the 'variogs substituents
as well as the medical utility and advantages of the compounds are incorporated herein by
reference.

The compound having the general formuia (i) can be optionally in the form of a

pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug, tautomer,
racemate, enantiomer, or diastereomer or mixture thereof, it is defined as follows:

R22 6]

NH |
R/ I /]\ 21
Y N/ y?g/
H ()
wherein

Yis S;

R¥ is selected from -H, -Cigalkyl, —(CHp)«aryl, —(CH,)~heterocyclyl,
—(CHy)—cycloalkyl, -{(CH,),—OR?, and —{(CH,),~NR**R%,

R% is selected from —H, —Cy_s alkyl, (CH_)q~cycloalkyl, ~Hal, ~CF; and ~CN;

R® is selected from —aryl, -heterocyclyl, —cycloalkyl, —C(-R®)(-R*}-aryl,
—C(-R*)(-R*)—heterocyclyl, and —C(-R?®}{~R*)-cycloalkyl;

R* is selected from —H, ~Cy_s alkyl, and —(CH,CH,0)H;

R® is selected from —H, and —C_g alky!;
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R? is independently selected from ~C;s alkyl, =C(O)-C1s alkyl, ~Hal, ~CF3, —CN,
~COOR?, ~OR®, —(CH2);NR®R?, ~C(O)-NR*R*, and -NR®-C(O}-C_ alkyl;

R? and R* are independently selected from —~H, —Cy_g alkyl, ~(CH;)—aryl, —(CHa)~
heterocyclyl, —(CH,),~cycloalkyl, ~OH, -O-Ci¢ alkyl, —O~(CHy)q—aryl, —-O—(CH.)q~
heterocyclyl, and —O—(CH,)—cycloalkyl;

or RZB and st are together =0, —CHZCHQ"-, “CHZCHQCHZ—, or -—CHgCHzCHzCHz—,
pis1to4;

g is O to 4; and

ris1to 3

wherein the aryl group, heterocyclyl group and/or cycloalkyl group can be optionally

substituted with one or more substituents R,

The compounds of W02011/000566 have the general formula (XXI):

" R11
R10 /
N N,
. l Va
Y
R10
Z
(XX1)

or a pharmaceutically effective salt, a solvate, a prodrug, a tautomer, a racemate, an
enantiomer or a diastereomer thereof;

wherein

one of Y and Z is —XR' and the other is R';
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R', R' and R'" are each individually selected from the group consisting of hydrogen,
C—Cs-alkyl, C,—Cs-alkenyl, C,-Ce-alkynyl, ~(CH,).C(O)OH,
~(CH ).C(O)OR™,  —(CHy).,OH,  —(CH2),OR'™,  —CFs,  —(CHy)—cycloalkyl,
—(CH2).C(OINH,,  —(CH2),CIOINHR'™,  —(CH,),C(OINR™R",  —~(CH,),S(O)NH,,
~(CH2)nS(O)NHR', —(CH,)S(0)NR™R", —(CH,):S(O),R", halogen, ~CN, —(CHy),~
aryl, —(CHz),—heteroaryl, —(CH;).NH,, —(CH2),NHR™, and —(CH).NR"R'"; optionally
substituted;

R" is selected from the group consisting of hydrogen, C,~Cg-alkyl, —-CFs, Co-Cs—alkenyl,
C~Cg-alkynyl, —(CH,)~cycioalkyl, —(CH,),—aryl, —(CHz),—heterocycloalkyl and —(CH,),~
heteroaryl; optionally substituted,

X is selected from the group consisting of CH,, C(O), C(S), CH(OH), CH(OR'®), S(0),,
—S(0)N(H)-, —S(O)-N(R™®)-, -N(H}-S(0)>-, ~N(R™)-S(O)=, C(=NH), C(=N-R'),
CH(NH,), CH(NHR™), CH(NR'™R'), —C(O)-N(H)-, —C(O}-N(R'®)-, -N(H}-C(O)-,
~N(R™)—C(O)~, N(H), N(-R"®) and O;

R'? is selected from the group consisting of C—Cg-alkyl, —-CF3, CQ-CS-é!kenyE, Cop-Cy-
alkynyl, —(CH,).—cycloalkyl, —(CH,).~heterocycloalkyl, —(CH,)-aryl, ~-NR*R", and
—(CH,)—heteroaryl; optionally substituted;

R and R" are independently selected from the group consisting of C;~Cg-alkyl, C;~Cq-
alkenyl, C,~Cg-alkynyl, —(CH)—cycloalkyl, —(CH,).—aryl, -CF;, -C(O)R'™ and
—S(O),R"; optionally substituted;

R™ is independently selected from the group consisting of C,—Cs-alkyl, C~Cg-alkenyl,
C—Cs-alkynyl, (CH;),—cycloalkyl and —CF3; optionally substituted; and

n is in each instance selected from 0, 1 and 2.

In the context of W0O2011/000566 the term "optionally substituted" in each instance
refers to between 1 and 10 substituenis, e.g. 1, 2, 3, 4, 5, 6, 7, 8, 2, or 10 substituents
which are in each instance preferably independently selected from the group consisting
of halogen, in particular F, CI, Br or I, -NO, -CN, -0R, -NRR"
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~(CO)OR', —~{CO)OR™, ~CO)NRR", -NR'COR"™, -NR'COR' -NR"CONR'R",
-NR"S0O2A, -COR™; ~SO,NR'R", ~OOCR", ~CR"R""OH, ~R"OH, =0, and ~-E;

R' and R" are each independently selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, —OE, cycloalkyl, heterocycloalkyl, aryl, heteroaryl, and aralkyl or
together form a heteroary!, or heterocycloalkyl; optionally substituted;

R™ and R"™ are each independently selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, heterocycloalkyl, alkoxy, aryl, aralkyl, hetercaryl, and
~NR'R"; and

E is selected from the group consisting of alkyl, alkeny!, cycloalkyl, alkoxy, alkoxyalkyl,
heterocycloalkyl, an alicyclic system, aryl and heteroaryl; optionally substituted.

Widespread resistance {0 both classes of licensed influenza antivirals (M2 ion channel
inhibitors (adamantanes) and neuraminidase inhibitors (Oseltamivir)) occurs in both
pandemic and seasonal viruses, rendering these drugs to be of marginal utility in the
treatment modality. For M2 ijon channel inhibitors, the frequency of viral resistance has
been increasing since 2003 and for seasonal influenza A/H3N2, adamantanes are now
regarded as ineffective. Virtually all 2009 H1N1 and seasonal H3N2 strains are resistant
to the adamantanes (rimantadine and amantadine), and the majority of seasonal H1N1
strains are resistant to oseltamivir, the most widely prescribed neuraminidase inhibitor
(NAI). For oseltamivir the WHO reported on significant emergence of influenza A/H1N1
resistance starting in the influenza season 2007/2008; and fof the second and third
quarters of 2008 in the southern hemisphere. Even more serious numbers were
published for the fourth quarter of 2008 (northern hemisphere) where 95% of all tested
isolates revealed no Oseltamivir-susceptibility. Considering the fact that now most
national governments have been stockpiling Oseltamivir as part of their influenza
pandemic preparedness plan, it is obvious that the demand for new, effective drugs is
growing significantly. To address the need for more effective therapy, preliminary
studies using double or even triple combinations of antiviral drugs with different
mechanisms of action have been undertaken. Adamantanes and neuraminidase
inhibitors in combination were analysed in vitro and in vivo and found to act highly

synergistically. However, it is known that for both types of antivirals resistant viruses
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emerge rather rapidly and-this issue is not tackled by combining these established
antiviral drugs.

Influenza virus polymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuclease active
sites of the viral polymerase severely attenuate virus infection by stopping the viral
reproductive cycle. These two targets are located within distinct subunits of the
polymerase complex and thus represent unique drug targets. Due to the fact that both
functions are required for the so-called “cap-snatching” mechanism mandatory for viral
transcription, concurrent inhibition of both functions is expected to act highly
synergistically. This highly efficient drug combination would result in lower substance
concentrations and hence improved dose-response-relationships and better side effect
profiles.

Both of these active sites are composed of identical residues in all influenza A strains
(e.g., avian and human) and hence this high degree of sequence conservation
underpins the perception that these targets are not likely to trigger rapid resistant virus
generation. Thus, endonuclease and cap-binding inhibitors individually and in
combination are ideal drug candidates to combat both seasonal and pandemic

influenza, ifrespective!y of the virus strain.

The combination of an endonuclease inhibitor and a cap-binding inhibitor or a dual
specific polymerase inhibitor targeting both the endonuclease active site and the cap-
binding domain would be effective against virus strains resistant against adamantanes
and neuraminidase inhibitors and moreover combine the advantage of low susceptibility

to resistance generation with activity against a broad range of virus strains.

The combination of inhibitors of different antiviral targets (particularly targeting influenza)
focusing on the combination with (preferably influenza) polymerase inhibitors as dual or
multiple combination therapy. influenza virus polymerase inhibitors are novel drugs
targeting the transcription activity of the polymerase. Selective inhibitors against the cap-
binding and endonuclease active sites of the viral polymerase severely attenuate virus
infection by stopping the viral reproductive cycle. The combination of a polymerase

- inhibitor specifically addressing a viral intracellular target with an inhibitor of a different
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antiviral target is expected to act highly synergistically. This is based on the fact that
these different types of antiviral drugs exhibit completely different mechanisms of action
and pharmacokinetics properties which act advantageously and synergistically on the
antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the first group of polymerase inhibitors is
combined with at least one compound selected from the second group of polymerase
inhibitors.

The first group of polymerase inhibitors which can be used in this type of combination
therapy includes, but is not limited to, the compounds having the formula (A) and/or (C).

The second group of polymerase inhibitors which can be used in this type of
combination therapy inciudes, but is not limited to, the compounds having the general
formula (1), the compounds having the general formula (il), the compounds disclosed in
WO 2011/000566, WO 2010/110231, WO 2010/110409, WO 2006/030807 or US
5475109 as well as flutimide and analogues, favipiravir and analogues,
epigallocatechin gallate and analogues, as well as nucleoside analogs such as
ribavirine.

The combination of polymerase inhibitors with neuramidase inhibitors

Influenza virus polymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuclease active
sites of the viral polymerase severely attenuate virus infection by stopping the viral
reproductive cycle. The combination of a polymerase inhibitor specifically addressing a
viral intracellular target with an inhibitor of a different extracellular antiviral target,
especially the (e.g., viral) neuraminidase is expected to act highly synergistically. This is
based on the fact that these different types of antiviral drugs exhibit completely different
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mechanisms of action and pharmacokinetic properties which act advantageously and
synergistically on the antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the above mentioned first group of
polymerase inhibitors is combined with at least one neuramidase inhibitor.

The neuraminidase inhibitor (particularly influenza neuramidase inhibitor) is not
specifically limited. Examples include zanamivir, oseltamivir, peramivir, KDN DANA,
FANA, and cyclopentane derivatives.

The combination of polymerase inhibitors with M2 channel inhibitors

influenza virus peolymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuciease active
sites of the viral polymerase severely attenuate virus infection by stopping the viral
reproductive cycle. The combination of a polymerase inhibitor specifically addressing a
viral infracellular target with an inhibitor of a different extraceliular and cytoplasmic
antiviral target, especially the viral M2 ion channel, is expected to act highly
synergistically. This is based on the fact that these different types of antiviral drugs
exhibit completely different mechanisms of action and pharmacokinetic properties which
act advantageously and synergistically on the antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and befter side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.
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Typically, at least one compound selected from the above mentioned first group of
polymerase inhibitors is combined with at least one M2 channel inhibitor.

The M2 channe! inhibitor (particularly influenza M2 channel inhibitor) is not specificaily
limited. Examples include amantadine and rimantadine.

The combination of polymerase inhibitors with alpha glucosidase inhibitors

influenza virus polymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuclease active
sites of the viral polymerase severely attenuate virus infection by stopping the viral
reproductive cycle. The combination of a polymerase inhibitor specifically addressing a
viral intracellular target, with an inhibitor of a different extracellular target, especially
alpha glucosidase, is expected to act highly synergistically. This is based on the fact that
these different types of antiviral drugs exhibit completely different mechanisms of action
and pharmacokinetic properties which act advantageously and synergistically on the

antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically, at least one compound selected from the above-mentioned first group of
polymerase inhibitors is combined with at least one alpha glucosidase inhibitor.

The alpha glucosidase inhibitor (particularly influenza aipha glucosidase inhibitor) is not
specifically limited. Examples include the compounds described in Chang et al., Antiviral
Research 2011, 89, 26-34.
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The combination of polymerase inhibitors with ligands of other influenza targets

Influenza virus polymerase inhibitors are novel drugs targeting the transcription activity
of the polymerase. Selective inhibitors against the cap-binding and endonuclease active
sites of the viral polymerase severely aitenuate virus infection by stopping the viral
reproductive cycle. The combination of a polymerase inhibitor specifically addressing a
viral intracellular target with an inhibitor of different extracellular, cytoplasmic or nucleic
antiviral targets is expected to act highly synergistically. This is based on the fact that
these different types of antiviral drugs exhibit completely different mechanisms of action
and pharmacokinetic properties which act advantageously and synergistically on the

antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevait for

combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Typically at least one compound selected from the above mentioned first group of

polymerase inhibitors is combined with at least one ligand of another influenza target.

The ligand of another influenza target is not specifically limited. Examples include
compounds acting on the sialidase fusion protein, e.g. Fludase (DAS181), siRNAs and
phosphorothioate oligonucleotides, signal transduction inhibitors (ErbB tyrosine kinase,
Abl kinase family, MAP kinases, PKCa-mediated activation of ERK signaling as well as

interferon (inducers).

The combination of (preferably influenza) polymerase inhibitors with a compound used
as an adjuvance to minimize the symptoms of the disease (antibiotics, anti-inflammatory
agents like COX inhibitors (e.g., COX-1/COX-2 inhibitors, selective COX-2 inhibitors),
lipoxygenase inhibitors, EP ligands (particularly EP4 ligands), bradykinin ligands, and/or
cannabinoid ligands (e.g., CB2 agonists). Influenza virus polymerase inhibitors are novel!
drugs targeting the transcription activity of the polymerase. Selective inhibitors against
the cap-binding and endonuclease active sites of the viral polymerase severely
attenuate virus infection by stopping the viral reproductive cycle. The combination of a
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polymerase inhibitor specifically addressing a viral intraceliular target with an compound
used as an adjuvance to minimize the symptoms of the disease address the causative
and symptomatic pathological consequences of viral infection. This combination is
expected to act synergistically because these different types of drugs exhibit completely
different mechanisms of action and pharmacokinetic properties which act
advantageously and synergistically on the antiviral efficacy of the combination.

This highly efficient drug combination would result in lower substance concentrations
and hence improved dose-response-relationships and better side effect profiles.
Moreover, advantages described under (i) for polymerase inhibitors would prevail for
combinations of inhibitors of different antiviral targets with polymerase inhibitors.

Compounds having the general formula (A)

The compounds having the general formula {A) are identified in the following.

x® Xt
R3
N Xz/
R |
S N
L2
(A)

The present invention provides a compound having the general formuia (A) in which the

following definitions apply.

R

*

is —H, ~Hal, —(optionally substituted C,.¢ alkyl), —(optionally substituted Cs.7 cycloalkyl),
—(optionally substituted aryl), —~C,_4 alkyl—(optionally substituted C; ; cycloalkyl), ~C4
alkyl—(optionally substituted ary) or —X'-R'. In a preferred embodiment, R is —Hal,
—(optionally substituted C_¢ alkyl) (wherein the optional substituent of the alkyl group is
preferably Hal, more preferably F); —~C4.4 alkyl-(optionally substituted aryl) (wherein the
optional substituent of the aryl group is preferably halogen) or —X'-R'. In a more
preferred embodiment R* is X'-R".
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is O, C(0), C(0)0, OC(0); S, SO, SO,, NR*, N(R®C(O), C(O)NR?, preferably X' is O, or
NR*, more preferably X' is NR*. In one preferred embodiment, X' is NR* and R* and R*
are joined together to form a 5- to 7-membered ring, which can optionally contain O, S
or further N. In another preferred embodiment, X' is NR* and R' is -SO~R*.

is O, S, NR*, preferably X?is O.
is O or S, preferably X3 is O.
is O or S, preferably X*is O.

is —H, —(optionally substituted C, alkyl), —(optionally substituted C;; cycloalkyl),
(optionally substituted aryl), —C,4 alkyl—(optionally substituted C; ; cycloalkyl), —-Cq.4
- alkyl-(optionally substituted aryl). Preferably R' is —H, —(optionally substituted Ci
alkyl), -(optionally substituted benzyl), more preferably R' is —-H or -(optionally
substituted benzyl). Throughout the present specification, it is understood that the
definitions of the substituents of the aryl group apply analogously to the benzyl group.

is a hydrocarbon group which contains from 5 to 20 carbon atoms and optionally 1 {0 4
heteroatoms selected from O, N and S and which contains at least one ring, wherein the
hydrocarbon group can be optionally substituted. Preferably, the at least one ring is
aromatic such as an ary! or heteroaryl ring. More preferably, R? is a hydrocarbon group
which contains from 5 to 20 carbon atoms and optionally 1 to 4 heteroatoms and which
contains at least two rings, wherein the hydrocarbon group can be optionally substituted.
Even more preferably, at least one of the at least two rings is aromatic such as an aryl or
heteroaryl ring. Preferred examples of R? can be selected from the group consisting of

wherein
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X is absent, CH,, NH, C(O)NH, S or O. Furthermore,

Y is CH,.

In an alternative embodiment, X and Y can be joined together to form an annulated,

carbo- or heterocylic 3- to 8-membered ring which can be saturated or unsaturated.

Specific examples of X-Y include -CH,-, -CH,;-CH;-, -O-, and -NH-. |

R is independently selected from H, —~C4_ alkyl, halogen, -CN, -OH, and -O-C1
alkyl.

R® is —H, —(optionally substituted C, alkyl), —(optionally substituted C,; cycloalkyl),
—(optionally substituted aryl), or -C,_, alkyl-(optionally substituted aryl) or if X? is NR*,
then R’ can also be —OH, preferably R®is —H, —C,_4 alkyl or Bz. '

R* is —H, —(optionally substituted Cig alkyl), ~(optionally substituted C,_; cycloalkyl), —
(optionally substituted aryl), ~C1_4 alkyl—(optionally substituted C,_; cycloalkyl), or —C4.4
alkyl—(optionally substituted aryl) or if X' is NR*, then R* and R' can be joined together
to form a 5- to 7-membered ring, which can optionally contain O, S or further N or if X?is
NR?, then R* and R® can be joined together to form a 5- to 7-membered ring, which can
optionally contain O, S or further N. Preferably, R* is —H, -(optionally substituted aryl), or
—(optionally substituted C,.¢ alkyl), more preferably, R* is —H or -(optionally substituted
benzyl).

R® is —H, —(optionally substituted C, alkyl), —(optionally substituted Cs cycloalkyl),
—(optionally substituted aryl), —-C44 alkyl—(optionally substituted C;_; cycloalkyt), or —C44
alkyl—(optionally substituted aryl). Preferably, R® is —H.

R® is—H, or —Cy.4 alkyl.

The optional substituent of the alkyl group is selected from the group consisting of halogen,
~CN, -NRPR®, -OH, and -O-C;s alkyl. Preferably the substituent is —halogen, more
preferably F.

The optional substituent of the cycloalkyl group, the aryl group or the hydrocarbon group is
selected from the group consisting of —C4_¢ alkyl, halogen, -CF3, —CN, -X'-R® and ~C,4 alkyl-
aryl. Preferably, the substituent is -halogen (preferably F), -OCH, or -CN.,
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Compounds having the general formula {C)

The compounds having the general formula (C) are identified in the following.

It is understood that throughout the present specification the term "a compound having the

general formula (C)" encompasses pharmaceutically acceptable salts, solvates, polymorphs,

prodrugs, tautomers, racemates, enantiomers, or diastereomers or mixtures thereof unless

- mentioned otherwise.

In the present invention the following definitions apply with respect to the compounds having

the general forrr}uta (C).

R1

is N, or CR®.

is O, S, or NR®, preferably X'is O.

is NR®, N(R®)C(0), C(O)NR?, O, C(0O), C(0)0, OC(0); S, SO, SO, SON(R®) or
N(R®)S0,. Preferably, X* is NR® or N(R®)SO,.

is —H, —Hal, —(optionally substituted C4_¢ alkyl), —(optionally substituted mono-
or polycyclic group containing 3 to 20 carbon atoms and optionally 1 to 4
hetercatoms selected from O, N and 8), —-C,4 alkyi—{optionally substituted
mono- or polycyclic group containing 3 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S), or -X*-R', Preferably R  is H, —
(optionally substituted C..¢ alkyl), —(optionally substituted Cs_; cycloalkyl) or —
X*-R".

is —H, —(optionally substituted Cq alkyl), —(optionally substituted mono- or
polycyclic group containing 3 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S), —Ci4 alkyl—(optionally substituted
mono- or polycyclic group containing 3 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S). Preferably R is ~C,_4 alkyl—(optionally
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R6
R7

RS

n

35

substituted mono- or polycyclic group containing 3 to 20 carbon atoms and
optionally 1 {o 4 heteroatoms selected from O, N and S).

is —H, —(optionally substituted Ci.s alkyl), —{(optionally substituted C;_;
cycloalkyl), —(optionally substituted aryl), —C44 alkyl—(optionally substituted Cs_;
cycloalkyl), or —C4_4 alkyl—(optionally substituted aryl) or if X' is NR' then R? can
also be —OH. Preferably, R%is -H or -C1_s alkyl.

is =H, ~R’, or —-X?>~-R’. Preferably R® is —H, —~C,_; alkyl—(optionally substituted
aryl) or -S0,-R®, Preferably R® is —H.

is -H, —(optionally substituted Cis alkyl), —(optionally substifuted Cs;
cycloalkyl), —(optionally substituted aryl), —C.4 alkyl—(optionally substituted C;.,
cycloalkyl), or —C4_ alkyl—(optionally substituted aryf). Preferably, R* is —H, or
—(optionally substituted C,_¢ alkyl).

is ~H, —(optionally substituted C¢ alkyl), —(optionally substituted Cs;+
cycloalkyl), —~(optionally substituted aryl), —C4_4 alkyl~{optionally substituted Cs_;
cycloalkyl), or —C4_4 alkyl—~(optionally substituted aryl). Preferably R® is —C.4
atkyl—(optionally substituted aryl) or -(optionally substituted C;_; cycloalkyl).

H, ~C. alkyl, ~aryl, halogen or CN. Preferably, R® is H or -aryl.

is —(optionally substituted hydrocarbon group which contains from 5 to 20
carbon atoms and optionally 1 to 4 heteroatoms selected from O, N and'S and
which contains at least one ring). Preferably, R’ is —C,., alkyl-{ontionally
substituted aryl).

is ~H, ~C1 alkyl or ~C;_4 alkyl-(optionally substituted aryl). Preferably, R® is
~C1-5 alkyl or —C;_4 alkyl—(optionally substituted aryl).

is 0 to 4, preferably 0 or 1. |

The optional substituent of the alkyl group can be selected from the group consisting of
halogen, ~CN, ~-NR°R?®, ~OH, and ~O-C_g alky!.

The optional substituent of the cycloalky! group, the aryl group, the mono- or polycyclic

group or the hydrocarbon group can be selected from the group consisting of —C,_¢ alkyl,

halogen, -CF3, ~CN, -X?~C4_s alkyl and —C1_¢ alkyl-aryl.
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Various modifications and variations of the invention will be apparent to those skilled in the art
without departing from the scope of the invention. Although the invention has been described
in connection with specific preferred embodiments, it should be understood that the invention
as claimed should not be unduly limited to such specific embodiments. Indeed, various
modifications of the described modes for carrying out the invention which are obvious to those

skilled in the relevant fields are intended to be covered by the present invention.

The following examples are merely illustrative of the present invention and should not be

construed to limit the scope of the invention as indicated by the appended claims in any way.
EXAMPLES

FRET endonuclease activity assay

The influenza A virus (JAV) PA-Nter fragment (amino acids 1 — 209) harbouring the influenza
endonuclease activity was generated and purified as described in Dias et al., Nature 2009;
Apr 16; 458(7240), 914-918. The protein was dissolved in buffer containing 20mM Tris pH 8.0,

A 20 bases dual-labelled RNA oligo with 5-FAM fluorophore and 3'-BHQ1 quencher was
used as a substrate to be cleaved by the endonuclease activity of the PA-Nter. Cleavage of
the RNA substrate frees the fluorophore from the quencher resulting in an increase of the
fluorescent signal.

All assay components were diluted in assay buffer containing 20mM Tris-HC! pH 8.0, 100mM
NaCl, 1mM MnCl,, 10mM MgCl, and 10mM B-mercaptosthanol. The final concentration of PA-
Nter was 0.5uM and 1.6uM RNA substrate. The test compounds were dissolved in DMSO and
generally tested at two concentrations or a concentration series resulting in a final plate well
DMSO concentration of 0.5 %. In those cases where the compounds were not soluble at that
concentration, they were tested at the highest soluble concentration. SAV-6004 was used as a
reference in the assay at a concentration of 0.1uM.
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5ul of each éompound dilution was provided in the wells of white 384-well microtiter plates
(PerkinElmer) in eight replicates. After addition of PA-Nter dilution, the plates were sealed and
incubated for 30min at room temperature prior to the addition of 1.6uM RNA substrate dituted
in assay buffer. Subsequently, the increasing fluorescence signal of cleaved RNA was
measured in a microplate reader (Synergy HT, Biotek) at 485nm excitation and 535nm
emission wavelength. The kinetic read interval was 35sec at a sensitivity of 35. Fluorescence
signal data over a period of 20min were used to caiculate the initial velocity (v0) of substrate
cleavage. Final readout was the % reduction of v0 of compound-treated samples compared to
untreated. The half maximal inhibitory concentration (ICs) is a measure of the effectiveness of
a compound in inhibiting biological or biochemical function and was calculated from the initial
reaction velocities (v0) ina given concentration series ranging from maximum 100 uM to at
least 2 nM.

Cytopathic effect (CPE) assay

The influenza A virus (IAV) was obtained from American Tissue Cuiture Collection
(A/Aichif2/68 (H3N2); VR-547). Virus stocks were prepared by propagation of virus on Mardin-
Darby canine kidney (MDCK; ATCC CCL-34) cells and infectious titres of virus stocks were
determinied by the 50 % tissue culture infective dose (TCIDs;) analysis as described in Reed,
L. J., and H. Muench. 1938, Am. J. Hyg. 27:493-497.

MDCK cells were seeded in 96-well plates at 2x10* cells/well using DMEM/Ham's F-12 (1:1)
medium containing 10 % foetal bovine serum (FBS), 2 mM L-glutamine and 1 % antibiotics (all
from PAA). Until infection the cells were incubated for 5 hrs at 37 °C, 5.0 % CO; to form a ~80
% confluent monolayer on the bottom of the well. Each test compound was dissolved in
DMSO and generally tested at 25 uM and 250 yM. In those cases where the compounds were
not soluble at that concentration they were tested at the highest soluble concentration. The
compounds were diluted in infection medium (DMEM/Ham’s F-12 (1:1) containing 5 pg/mi
trypsin, and 1 % antibiotics) for a final plate well DMSO concentration of 1 %. The virus stock
was diluted in infection medium (DMEM/Ham's F-12 (1:1) containing 5 pg/ml Trypsin, 1 %
DMSO, and 1 % antibiotics) to a theoretical multiplicity of infection (MO}) of 0.05.

After removal of the culture medium and one washing step with PBS, virus and compound
were added together to the cells. In the wells used for cytotoxicity determination (i.e. in the
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absence of viral infection), no virus suspension was added. Instead, infection medium was
added. Each treatment was conducted in two replicates. After incubation at 37 °C, 5 % CO,
for 48 hrs, each well was observed microscopically for apparent cytotoxicity, precipitate
formation, or other notable abnormalities. Then, cell viability was determined using CellTiter-
Glo luminescent cell viability assay (Promega). The supernatant was removed carefully and
65 pi of the reconstituted reagent were added to each well and incubated with gentle shaking
for 15 min at room temperature. Then, 60 pl of the solution was transferred to an opaque plate
and luminescence (RLU) was measured using Synergy HT plate reader (Biotek).

Relative cell viability values of uninfected-treated versus uninfected-untreated cells were used
to evaluate cytotoxicity of the compounds. Substances with a relative viability below 80 % at

the tested concentration were regarded as cytotoxic and retested at lower concentrations.

Reduction in the virus-mediated cytopathic effect (CPE) upon treatment with the compounds
was calculated as follows: The response (RLU) of infected-untreated samples was subtracted
from the response (RLU) of the infected-treated samples and then normalized to the viability
of the corresponding uninfected sample resulting in % CPE reduction. The half maximal
inhibitory concentration (ICs) is a measure of the effectiveness of a compound in inhibiting
biological or biochemical function and was calculated from the RLU response in a given
concentration series ranging from maximum 100 uM to at least 100 nM,

Example 1: Preparation of 1-phenyl-cyclopentanecarbonitriie

NS

N/

To a suspension of NaH (11.3 g, 281.7 mmol, 60 %) in DMSO (75 ml) were added dropwise a
mixture of phenyl-acetonitrile (15 g, 128.0 mmol) and 1,4-dibromo-butane (18 ml, 128.0 mmo!)
dissolved in DMSO:Ether (150 ml, 1:1) at 0 °C and the reaction mixture was stirred at room
temperature (RT) for 2 to 3 h. After completion of the reaction, water and 10% HCI solution
were added to the crude mass. It was extracted with EtOAc. The organic layer was dried over
Na,SQ,, concentrated and purified by column chromaiography (10% EtOAc-hexane) to get 1-
phenyl-cyclopentanecarbonitrile {2) (19 g, 86.64 %) as a yellow solid. MS: m/z = 171 (MH+).
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Example 2: Preparation of 1-phenyl-cyclopentanecarbaldehyde

O
|

To a solution of 1-phenyl-cyclopentanecarbonitrile (17 g, 99.4 mmol) in DCM (200 mi) was
added diisobutylaluminium hydride (DIBAL) (140 mi, 25% in toluene, 248.5 mmol) very siowly. ,
The mixture was stirred at -70 °C for 2 h. After completion of the reaction, it was slowly
quenched by the addition of aqueous potassium sodium tartrate solution and then the mixture
was stirred at RT for 16 h, It was then exiracted with dichloromethane (DCM), washed with
water, brine and dried with Na,S0O,. The organic phase was concentrated to provide 1-phenyl-
cyclopentanecarbaldehyde as a colorless liquid (15.5 g, crude).

Exmaple 3: Preparation of (1-phenyl-cyclopentyl)-methanol

NaBH, (3.2 g, 86.2 mmol) was added portion wise to a cooled (ice bath) solution of 1-phenyl-
cyclopentanecarbaldehyde (7.5 g, 43.1 mmol) in methanol (100 ml) and then stirred for 16 h at
RT. After completion of the reaction, it was quenched with saturated ammonium chioride
solution and the methanol under reduced pressure. The mixture was diluted with water,
extracted with EtOAc, washed with water, brine, dried (Na,SO,) and evaporated to dryness
under reduced pressure. Chromatography (15% EtOAc in hexanes) provided (1-phenyl-
cyclopentyl}-methanol as a white solid (6 g, 79.8%).
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Example 4: Preparation of methanesulfonic acid 1-phenyl-cyclopentylmethyl ester

To a solution of (1-phenyl-cyclopentyl)-methanol (11.5 g, 64.34 mmol) in DCM (100 ml) was
added TEA (17.5 ml, 130.68 mmol) and followed by methanesulfonyl chioride (MsCl) (8.9 g,
78.4 mmol) was added drop wise at 0 °C and the reaction mixture was stirred at RT for 16 h.
After completion of the reaction, it was quenched with water and concentrated. Then the crude
product was dissolved in DCM, extracted with DCM and the organic layer was washed with
water, and brine and then dried over Na,SO,. The combined organic layer was concentrated
to get crude methanesulfonic acid 1-phenyl-cyclopentylmethyl ester (10 g, crude) as a white
solid.

Example 5: Preparation of (1-phenyi-cyclopentyl)-acetonitrile

N
It

To a stirred solution of methanesulfonic acid 1-phenyl-cYciopentyImethyt ester (10 g, 39.37
mmol) in DMSO (30 ml) were added Kl (0.6 g, 3.9 mmol) and NaCN (2.89 g, 52.05 mmol). It
was then stirred at 140 °C for 16 h. After completion of the reaction, it was diluted with water,
extracted with EtOAc and the organic layer was washed with water and brine. it was then
dried over Na,SO,, concentrated and purified by normal column chromatography (15% EtOAc
in hexanes) to afford the title compound as a colorless liquid (2.5 g, 34%).
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Example 6: Preparation of 5-hydroxy-6-oxc-2-(1-phenyl-cyclopentylmethyl)-1,6-ditiydio-
pyrimidine-~4-carboxylic acid methyl ester
| O OH
S
Na NH

~

A solution of potassium hydroxide (10.8 ml, 10.8 mmol) in methanol and hydroxylamine
hydrochloride (10.8 mi, 10.8 mmol} in methanol were mixed, filtered and added to 2-(1-
phenylcyclopentyl)acetonitrile (1 g, 5.4 mmol) in methanol (MeOH) and stirred at 60 °C for
24 h. It was then evaporated to dryness. The residue was dissolved in chloroform (30 m!) and
to this was added dimethyl but-2-ynedioate (844 mg, 5.94 mmol). The reaction mixture was
The mixture was stirred at 60 °C for 24 h, cooled and evaporated to dryness. The residue was
dissolved in xylene (10 ml) and heated at 140 °C in a microwave oven for 1 h. The cooled
residue was evaporated to dryness. Chromatography was conducted (40 g SiO;; 10 to 70%
EtOAc in hexanes). The residue was triturated with EtOAC, filtered and washed with £t,0 and
dried under vacuum to give the title product as an off-white solid (0.110 g; 6%). LCMS: m/z =
329 (MH+).

Example 7: Preparation of 5-hydroxy-6-oxo-2-(1-phenyl-cyclopentylmethyl)-1,6-dihydro-

pyrimidine-4-carboxylic acid.

HO =
Na o NH

A solution of lithium hydroxide (7.66 mg, 320 umol) in water (1.00 ml) was added to a stirred
mixture of methyl 5,6-dihydroxy-2-((1-phenyicyclopentyl)methyl)pyrimidine-4-carboxylate
(0.035 g, 107 pmol) in tetrahydrofuran (THF) (4 ml). The mixture was stirred at RT for 72 h
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and then quenched with amberlyst (H+) IE resin, filtered and evaporated to dryness. The
residue was triturated with EtOAc and dried under vacuum to give the title product as a white
solid (0.012 g; 32%). LCMS: m/z = 315 (MH+).

Example 8: Preparation of 5-hydroxy-6-oxo-2-(1-phenyi-cyciopentylmethyl)—1,G-dihydro-
pyrimidine-4-carboxylic acid amide

A solution of methyl 5,6-dihydroxy-2-((1-phenylcyclopentyl)methyl)pyrimidine-4-carboxylate
(0.020 g, 60.9 umol) in ammonia in MeOH (435 pl, 3.05 mmol) was heated at 100 °C for 20
min. The cooled soiution was evaporated to dryness. The residue was diluted with MeOH and
heated in the presence of Amberlyst resin (H+) until in solution. The material was filtered to
remove the resin and evaporated to dryness. Trituration with MeOH followed by washing with
Et,O provided the desired product as & white solid {8.011 g; 48%). LCMS: m/z = 314 (MH+).

Example 9: Preparation of 5-hydroxy-6-oxo-2-(1-phenyl-cyclopentylmethyl)-1,6-dihydro-
pyrimidine-4-carboxylic acid methylamide
O OH

HNJ\Y//I\f
NN

0

To a solution of 5,6-dihydroxy-2-(1-phenyl-cyclopentylmethyl)-pyrimidine-4-carboxylic acid
methyl ester (565 mg, 0.167 mmol) in THF (2 ml) was added 2M solution of methyl amine in
THF (0.412 mL, 0.838 mmol) under nitrogen atmosphere in a microwave vessel. The reaction
mixture was heated in a microwave oven at 110 °C for 10 min, then cooled and evaporated to
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dryness. The residue was washed with water and 30% ethyl acetate in hexane to get the title
compound as an off-white solid (0.020 g, 36%). LCMS: m/z = 327.8 (MH+).

Example 10: Preparation of 5-hydroxy-6-oxo-2-(1-phenyl-cyclopentylmethyl)-1,6«
dihydro-pyrimidine-4-carboxylic acid benzylamide
g OH

H o N NH

5,6-Dihydroxy-2-(1-phenyl-cyclopentyimethyl)-pyrimidine-4-carboxylic acid benzylamide was
synthesized as an off-white solid (20 mg, 30%) from 55 mg of 5,6-dihydroxy-2-(1-phenyl-
cyclopentylmethyl)-pyrimidine-4-carboxylic acid methyl ester .foliowing the procedure
described for  5-hydroxy-6-oxo-2-(1-phenyl-cyclopentyimethyl)-1,6-dihydro-pyrimidine-4-
carboxylic acid methylamide (Exampie 3). LCMS: m/z = 403.8 (MH+).

Example 11: Preparation of 5-hydroxy-i-methyl-6-oxo-2-(1-phenyl-cyclopentylmethyl)-
1,6-dihydro-pyrimidine-4-carboxytic acid ethyi ester
O OH
-0 A
N N

~ C
5-Hydroxy-1-methyl-6-oxo-2-(1-phenyi-cyclopentyimethyl)-1,6-dihydro-pyrimidine-4-carboxylic
acid ethyl ester was synthesized as a brown solid (35 mg, 20%) from 200 mg of 5-
ethoxycarbonylmethyl-2-methyl-3-(1-phenyl-cyclopentylmethyl)-2,5-dihydro-[1,2,4]Joxadiazole-
5-carboxylic acid ethyl ester following the procedure described for 5-hydroxy-6-oxo-2-(1-
phenyl-cyclopentylmethyl)-1,6-dihydro-pyrimidine-4-carboxylic acid methyl ester (Example 6).
LCMS: m/z = 357.0 (MH+).
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Example 12: Preparation of 5-hydroxy-1-methyl-6-0x0-2-(1-phenyi-cyclopentyimethyl}-
1,6-dihydro-pyrimidine-4-carboxylic acid
0O OH

HO™
Ny Ne_

O

5-Hydroxy-1-methyl-6-oxo—2—(1—phenyl-cyclopentylmethyl)-1,6-dihydro—pyrimidine-4-carboxylic
acid ethyl acid was synthesized as a white solid (30 mg, 23.2%) from 140 mg of 5-hydroxy-1-
methyl-6-oxo-2-(1-phenyl-cyclopentylimethyl)-1,6-dihydro-pyrimidine-4-carboxylic acid ethyl
ester foliowing the procedure described for 5-hydroxy-6-oxo-2-(1-phenyl-cyclopentylmethyi)-
1,6-dihydro-pyrimidine-4-carboxylic acid (Example 7). LCMS: m/z 327.0 (M-H).

Example 13: Preparation of 5-hydroxy-1-methyi-6-ox0-2-(1-phenyl-cycicpentyimethyl)-
1,6-dihydro-pyrimidine-4-carboxyiic acid methylamide

To a mixture of 5-hydroxy-1-methyl-6-oxo-2-(1-phenyl-cyciopehty!methy!)-1,6-dihydro-
pyrimidine-4-carboxylic acid ethyl ester (175 mg, 0.491 mmol) and methyl amine (0.98 ml,
1.96 mmol, 2M in THF) was added a catalytic amount of Me;Al under argon atmosphere in a
sealed tube and it was heated at 60°C for 16 h. After completion of the reaction, it was
quenched with ice slowly and then extracted with EtOAc. The combined organic iayer was
then washed with water and brine. it was then dried over Na,SO, and concentrated under
vacuum. Purification by preparative HPLC provided the title compound as an off-white solid
(40 mg, 24%). LCMS: m/z = 342.0 (MH+).
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Example 14: Preparation of 2-biphenyl-2-ylmethyl-5-hydroxy-1-methyl-6-oxo-1,5-
dihydro-pyrimidine- ‘
4-carboxylic acid methyl ester
O  OH
~ o 7 0
N N

OO

A mixture containing 2-(biphenyl-2-yl}acetonitrile (2 g, 10.3 mmol), sodium carbonate (329 mg,
3.1 mmol) and N-methylhydroxylamine hydrochioride (432 mg, 5.17 mmol) in ethanol (5 ml)
and water (5 ml) was heated at 80°C for 2 h, cooled and treated with dimethyl but-2-ynedioate
(809 mg, 5.69 mmol). The mixture was stirred at room temperature for 5 h and then diluted

10  with EtOAc, washed with water and brine, dried (MgSQ,;) and evaporated to dryness.
Chromatography (40 g SiO,, 10 to 60% EtOAc in hexanes) provided the 1,2,4-oxadiazoline
intermediate as an orange oil. The oil was diluted in xylene (5.00 ml) and heated at 130 °C in
a microwave oven for 3.5 h. The cooled mixture was diluted with EtOAc, washed with brine,
dried (MgSQO,) and evaporated to dryness. Chromatography (24 g SiO;; 20 fo 60% EtOAc in

15 hexanes) gave the fitle compound as a light brown foam (0.43 g; 81%). LCMS: m/z = 351
(MH+).

Example 15: Preparation of 2-biphenyl-2-yimethyl-5-hydroxy-1-methyl-6-oxo-1,6-
20 dihydro-pyrimidine-4-carboxylic acid

HO =
N N
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A solution of lithium hydroxide (8.2 mg, 342 ymol) in water was added to a stirred solution of
methyl 2-(biphenyl-2-ylmethyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate
(0.1 g, 285 umol) in THF. After 24 h, the reaction was quenched by addition of 1M HCI,
extracted into EtOAc, washed with brine, dried (MgSO,) and evaporated. Purification by
preparative HPLC gave the desired product as a white solid (0.010 g; 10%). LCMS: m/z = 337
(MH+).

Example 16: Preparation of 2-biphenyl-2-ylmethyl-5-hydroxy-1-methyl!-6-ox0-1,6-
dihydro-pyrimidine-4-carboxylic acid methylamide

0O OH

~ =

N o
T NN

R

| o
A sealed tube containing 2M solution of methylamine (1.71 ml, 3.42 mmol) in THF and methyi
2-(biphenyl-2-yimethyl)-5-hydroxy-1-methyl-6-oxo-1,6-dihydropyrimidine-4-carboxylate (0.1 g,
285 umol) was heated at 100 °C in a microwave oven for 20 min, cooled and filtered. The
solid was stirred in-MeOH, in the presence of Amberlyst 15 IE resin, at 60 °C for 5 min and
then at room temperature for 1 h, filtered, evaporated to dryness and ftriturated with Et,O to

give the title compound as a white solid (0.040 g; 40%). LCMS: m/z = 351 (MH+).

Example 17: Preparation of 2-biphenyl-2-ylmethyl-5-hydroxy-1-methyl-6-oxc-1,6-
dihydro-pyrimidine-4-carboxylic acid iscpropylamide

/L O OH
H N N

OO

A sealed tube containing propan-2-amine (202 mg, 292 i, 3.42 mmol), methyl 2-(biphenyl-2-
yimethy!)-5-hydroxy-1-methyl-6-oxo-1,8-dihydropyrimidine-4-carboxylate (0.1 g, 285 pmal)
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and THF (1.7 ml) was heated at 110 °C in a microwave oven for 20 minutes. The crude
reaction mixture was cooled and evaporated to dryness. Purification by preparative HPLC
provided the desired product as a fight pink solid (0.015 g; 14%). LCMS: m/z = 379 (MH+).

Example 18: Preparation of 2-biphenyl-2-yimethyl-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methyl ester
O OH

A 1M solution of hydroxylamine hydrochloride in MeOH (15 ml) and 1M KOH solution in
MeOH (15 ml} was combined at 0 °C. After 10 minutes, the salt was removed by filtration and
the filtrate was directly added to a flask containing 2-(biphenyl-2-yl)acetonitrile (0.50 g, 2.58
mmol) and was heated at 60 °C overnight. The cooled mixture was evaporated to dryness
under reduced pressure and the residue was dissolve in EtOAc, washed with water, and brine,
dried (MgSQ,) and evaporated to dryness. The residue was dissolved in chloroform (10 mi)
and treated with dimethyl but-2-ynedioate (0.403 g, 2.84 mmol). The mixture was slirred at
60 °C for 1 t and then evaporated to dryness. The residue was diluted with xylenes (10 mi)
and heated at 130 °C for 90 min. The cooled filtrate was filtered, triturated with EtOAc and
dried under vacuum to give the title product as an off-white solid (0.161 g; 18%). LCMS: m/z =
337 (MH+).

Example 19: Preparation of 2-biphenyi-2-vimethyl-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxyiic acid
O  OH

HO =
N -NH

OO

0
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The title product was prepared according to Example 15 using 2-biphenyl-2-yimethyl-5-
hydroxy-6-oxo-1,6-dihydro-pyrimidine-4-carboxylic acid methyl ester (0.050 g; 0.148 mmol).
The title compound was produced as an off-white solid (0.020 g; 41%). LCMS: m/z = 321 (M-
H). '

Example 20: Preparation of 2-biphenyl-2-yimethyi-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methylamide

O QH

N Z

N NH

OO

A sealed tube containing 2M solution of methylamine (2 ml, 4 mmol) in THF and methyl 2-
(biphenyl-2-yimethyl}-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxylate (0.05 g, 163 pumol,
Eq: 1.00) was heated at 150 °C in a microwave oven for 15 min, cooled and filtered. The solid
was stirred in MeOH, in the presence of Amberlyst 15 IE resin, at 60°C for 5 min and then at
room temperature for 1 h, filtered, evaporated to dryness and triturated with Et,O to give the
title compound as a white solid (0.015 g; 27%). LCMS: m/z = 336 (MH+).

0]

Example 21: Preparation of 2-biphenyl-2-yimethyl-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid isopropylamide

O OH
)\N/U\NO

H o NaNH

OO

A sealed tube containing propan-2-amine (347 mg, 500 pl, 5.87 mmol), methyl 2-(biphenyl-2-
ylmethy!)-5-hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxylate (0.50 g, 148 umol) was heated
at 150 °C in a microwave oven for 10 minutes. The crude reaction mixture was cooled and
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evaporated to dryness. The solid residue was stirred in MeOH, in the presence of Amberiyst
15 IE resin, at 60 °C for 5 min and then at room temperature for 1 h, filtered, evaporated to
dryness and triturated with Et,O to give the title compound as a white solid (0.012 g; 22%).
LCMS: m/z = 364 (MH+).

Example 22: Preparation of 2-biphenyi-2-ylmethyl-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid benzylamide

The synthesis was performed as in Example 21 using methyl 2-(biphenyl-2-yimethyl)-5-
hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxylate (0.070 g, 208 pmol) and benzylamine (0.5
ml; 4.58 mmol) to provide the title compound as an off-white solid (0.055 g; 64%). LCMS: m/z
= 412 (MH+).

Example 23: Preparation of 2-biphenyl-2-ylmethyl-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid-4-fluorobenzylamide
O OH

PN

H o Na_NH
The synthesis performed as in Example 21 using methyl 2-(biphenyl-2-yimethyl)-5-hydroxy-6-
oxo-1,6-dihydropyrimidine-4-carboxylate (0.070 g, 208 ymol) and 4-fluorobenzylamine (0.5 mi;

4.38 mmol) to provide the title compound as an off-white solid (0.016 g; 18%). LCMS: m/z =
430 (MH+).
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‘Example 24: Preparation of 2-biphenyi-2-ylmethyi-5-hydroxy-6-oxo-1,8-dihydro-
pyrimidine-4-carboxylic acid phenethylamide

NJ\)\(O
H

N NH

The synthesis was performed as in Example 21 using methyl 2-(biphenyi-2-yimethyl)-5-
hydroxy-6-ox0-1,6-dihydropyrimidine-4-carboxyiate (0.10 g, 298 umol) and phenethylamine

(0.5 ml; 3.98 mmol) to provide the title compound as an off-white solid (0.054 g; 42%). LCMS:
m/z = 425 (MH+).

Example 25: Preparation of 2-biphenyl-2-yimethyi-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid isopropylamide

The synthesis was performed as in Example 21 using methyl 2-(biphenyl-2-yimethyl)-5-
hydroxy-6-oxo-1,6-dinydropyrimidine-4-carboxylate (0.10 g, 298 pmol) and isopropylamine
(0.5 ml; 6.10 mmoi) to provide the title compound as an off-white solid (0.059 g; 54%). LCMS:
m/z = 412 (MH+). '
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Example 26: Preparation of 2-biphenyi-2-yimethyi-5-hydroxy-6-(pyrrolidine-1-carbonyt)-
3H-pyrimidin-4-one ,
O OH

C/N)WO
Na NH

OO

The synthesis was performed as in Example 21 using methyl 2-(biphenyl-2-yimethyl)-5-
hydroxy-6-oxo-1,6-dihydropyrimidine-4-carboxylate (0.10 g, 298 pymol) and pyrrolidine (0.5 mi;
6.06 mmol) to provide the title compound as an off-white solid (0.059 g; 54%). LCMS: m/z =
412 (MH+), LCMS: m/z = 375 (MH+).

Exampie 27: Preparation of 2-{2,2-diphenyl-ethyl)-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methyl ester

0O OH

\O =

l Na NH

A solution of hydroxylamine hydrochloride (38.6 mi, 38.6 mmol) in MeOH was added to a

0

solution of potassium hydroxide (38.6 mi, 38.6 mmol, Eq: 4) in MeOH at 0 °C. The resulting
mixture was filtered and the filtrate was added to a 150 mL round-bottomed flask containing
3,3-diphenylpropanenitrile (2 g, 9.65 mmal). The mixture was heated at reflux for 16 h, cooled
and evaporated to dryness. The residue was dissolved in EtOAc, washed with brine, dried
{(MgSQ,) and evaporated to dryness. The crude product was dissolved in CHGCi; (50 ml),
treated with dimethyl but-2-ynedioate (1.65 g, 11.6 mmol, Eq: 1.2) and heated at reflux for 1h
and then evaporated to dryness. The residue was dissolved in xylene (10 ml), heated at 120
°C in a microwave oven for 4 h and evaporated to dryness. Chromatography (80 g SiO,; 20 to
100% EtOAc in hexanes) gave the title product as an off-white solid (0.42; 12%). LCMS: m/z =
348.9 (MH+).
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Example 28: Preparation of 2-(2,2-diphenyl-ethyl)-5-hydroxy-6-0x0-1,6-dihydro-
pyrimidine-4-carboxylic acid

O OH

Ho” P

J

A solution of lithium hydroxide (21.9 mg, 913 pmol) in water (2 ml) was added to a flask
containing a stirred solution of 2-(2,2-diphenyl-ethyl)-5-hydroxy-6-oxo-1,8-dihydro-pyrimidine-
4-carboxylic acid methyl ester (0.160 g, 457 ymol) in THF (8 ml). The mixture was stirred at
room temperature for 8 h, quenched with 1M HCI, extracted into EtOAc, washed with brine,
dried (MgSQ,) and evaporated to dryness. Purification by preparative HPLC provided the
desired product as a white solid (0.024 g; 15%). LCMS: m/z = 337 (MH+).

Example 29: Preparation of 2-(2-bromo-4-fluoro-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-

pyrimidine-4-carboxylic acid methyl ester

O OH
Na NH

o)

Br F

A solution of potassium hydroxide (18.7 mi, 18.7 mmol) in methanol and hydroxylamine
hydrochioride (18.7 ml, 18.7 mmol} in methanoi were mixed, filtered and added to 2-(2-bromo-
4-fluorophenyljacetonitrile (1 g, 4.67 mmol) in MeOH and stirred at 60°C for 24 h, evaporated
to dryness. The residue was dissolved in chloroform (30.0 ml) and to this was added dimethyi
but-2-ynedioate (730 mg, 5.14 mmol). The mixture was stirred at 60°C for 24 h, cooled and
evaporated to dryness. The residue was dissolved in xylene (10 ml} and heated at 120°C for 2
h in microwave oven. The cooled residue was evaporated to dryness and then triturated with
EtOAc, filtered and washed with Et,0 to give the title compound as a brown solid (0.21 g;
12%). LCMS: m/z = 358 (MH+).
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Example 30: Preparation of 2-(2-bromo-4-fluoro-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid

o OH

HO AP

Ny NH

Br F

A solution of lithium hydroxide monohydrate (23.5 mg, 560 pmol) in water (1 ml) was added to
a stirred solution of methyl 2-(2-bromo-4-flucrobenzyl)-5,6-dihydroxypyrimidine-4-carboxylate
(50 mg, 140 pmol) in THF (4 ml). The resulting mixture was stirred at room temperature for 24
h. The mixture was then acidified by the addition of Amberlyst resin, filtered and evaporated to
dryness. The residue was triturated with Et,0 to give the title compound as a white solid (0.02
g; 41%). LCMS: m/z = 344 (MH+).

Example 31: Preparation of 2-(2-bromo-4-fluoro-benzyl)-5-hydroxy-6-ox0-1,6-dihydro-
pyrimidine-4-carboxylic acid amide

0 OH

HNT SN

Na NH

A solution of ammonia in MeOH (1 mL, 7.00 mmaol) was added to a flask containing methyi 2-
(2-bromo-4-fluorobenzyl)-5,6-dinvdroxypyrimidine-4-carboxyiate (50 mg, 140 pumol). The
mixture was heated at 120°C for 15 minutes in a microwave oven. The resulting product was
collected by filtration, suspended in MeOH with Amberlyst resin and heated. The warm
mixture was filtered and evaporated t{o dryness. The residue was triturated with £6,0 and dried
under vacuum to give the title compound as a white solid (0.032 g; 67%). LCMS: m/z = 343
(MH+).
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Example 32: Preparation of (2'-methyl-biphenyl-2-yl)-acetonitrile

w
9

In a vial, 2-bromophenylacetonitrile (2 g, 10.2 mmol), 2-methylphenylboronic acid (1.53 g, 11.2
mmol) and potassium carbonate (2.82 g, 20.4 mmol, Eq: 2) were combined with foluene (15.0
ml), ethanol (15 ml) and water (5 ml) to give a light brown suspension. The mixture was
degassed with argon and then tetrakis(triphenylphosphine)pauadium(O) (354 mg, 306 pmol)
was added. The reaction mixture was heated at 90°C for 12 h, cooled and poured into water
and extracted with EtOAc. The organic phase was washed with brine, dried (Na,S0,) and
evaporated to dryness under reduced pressure. Chromatography (silica gel, 0% to 5% EtOAc
in hexanes) provided the title product as a colourless oit (1.57 g; 74%).

'H NMR (300 MHz; CDCl3) & ppm 2.06 (s, 3 H), 3.43 (s, 2 H), 7.07-7.61 (m, 8 H).

Example 33: Preparation of 5-hydroxy-2-(2’-methyl-biphenyi-2-yimethyl}-6-oxo0-1,6-
dihydro-pyrimidine-4-carboxylic acid methyl ester
O OH

A solution of hydroxylamine hydrochloride (879 mg, 14.1 mmol) in methanot (15 mi) and a
solution of potassium hydroxide (790 mg, 14.1 mmol) in methanol (15 mi) were combined at
0°C. Solid (KCI) was' removed by filtration. The filtrate was added to 2-(2'-methylbiphenyl-2-
yl)acetonitrile (1.46 g, 7.04 mmol) and heated at 60°C overnight. An extra equivalent of
NHOH in MeOH solution was added and heating was continued for 5 h. The mixture was
cooled and then concentrated in vacuo. The residue was taken up into CHCI; (30 mi) and to
this was added dimethyl acetylenedicarboxylate (1.00 g, 7.04 mmol). The mixture was heated
at 60°C overnight, cooled and evaporated. The residue was transferred to a microwave vial
and xylene (8 ml) was added. The vial was capped and heated in the microwave oven at
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140°C for 3 h, cooled. Chromatography (silica gel; 10% to 100% EtOAc in hexanes) provided
the desired product as an off-white solid (0.003 g; 0.12%). LCMS: m/z = 351 (MH+).

5 Example 34: Preparation (3'-methyl-biphenyl-2-yl)-acetonitrile
N
I

In a vial, 2-bromophenylacetonitirle (2 g, 10.2 mmol), m-tolylbaronic acid (1.66 g, 12.2 mmol})
and potassium carbonate (2.82 g, 20.4 mmol) were combined with toluene (15 mi}, ethanol
(15 m!) and water (5 ml) to give a light brown suspension. The mixture was degassed with
10 argon and then tetrakis(triphenylphosphine)palladium(0) (354 mg, 306 ymol) was added. The
reaction mixture was heated to 80°C and stirred overnight. The resulting cooled mixture was
diluted with water and extracted into EtOAc. The organic phase was separated and washed
with brine, dried (Na,SO,) and concentrated under reduced pressure. Chromatography (silica
gel; 0% to 5% EtOAc in hexanes) provided the title product as a colouriess oit (1.82 g; 80%).
15 'H NMR (300 MHz; CDCly) § ppm 2.42 (s, 3 H), 3.65 (s, 2 H), 7.03-7.62 (m, 8 H).

Example 35! Preparation of 5-hydroxy-2~3'-methyl-biphenyl-2-yimethyl)-6-oxo0-1,6-
dihydro-pyrimidine-4-carboxylic acid methyi ester

O OH

\O Z

Na NH

The compound was prepared using the same general procedure as Example 32 using 2-(3'-

methylbiphenyl-2-yl)acetonitrile (1.81 g, 8.73 mmol). The title product was isolated as a white
solid (0.07 g; 2%). LCMS: m/z = 351 (MH+).

0
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Exampie 36: Preparation of 5-hydroxy-2-(3'-methyl-biphenyi-2-ylmethyl)-6-cx0-1,6-
dihydro-pyrimidine-4-carboxylic acid amide

O OH

HNT NP

Na NH

OO

A mixture containing methyl 5-hydroxy-2-((3'-methylbiphenyl-2-ymethyl})-6-oxo0-1,6-
dihydropyrimidine-4-carboxylate (65 mg, 157 pmol} and ammonia (7M in MeOH) (4 mi, 28.0
mmol) in MeOH (2 ml) was heated at 100°C overnight. The cooled reaction mixture was
concentrated in vacuo and then triturated from methanol to give the title product as an off-
white solid (0.025 g; 47%). LCMS: m/z = 336 (MH+). |

Example 37: Preparation of 5-hydroxy-2-(3'-methyi-biphenyl-2-yimethyl)-6-ox0-1,6-
dihydro-pyrimidine-4-carboxylic acid

HO =
Ny NH

AN

=

-

In a round-bottomed flask, methyl 5-hydroxy-2-({(3'-methylbiphenyi-2-yl)methyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxylate (30 mg, 85.6 pmol} and lithium hydroxide hydrate (6.5 mg,
155 pmol) were combined with THF (2 m!) and water (1 ml) fo give a coioriess soiution. The
mixture was stirred at 50°C for one day. Amberlyst (15, ion exchange resin) was added, the
mixture was stirred for 10 min, filtered and evaporated to dryness. Trituration with EtOAc and
hexanes provided the title compound as a white solid (0.011 g; 34%). LCMS: m/z = 337 (MH+)
90% pure.
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Example 38: Preparation of (2',5'-dimethyl-biphenyl-2-yi)-acetonitrile

e
9

The compound was prepared using the same general procedure as Example 33 using 2,5-

dimethylphenylboronic acid (4.21 g, 28.1 mmol, Eq: 1.1): The title compound was prepared as
5 acolourless oil {4.7 g; 83%).

'H NMR (300 MHz; CDCl3) 8 ppm 2.01 (s, 3 H), 2.35 (s, 3 H), 3.44 (s, 2 H), 6.96 (s, 1 H), 7.08-

7.24 (m, 3 H), 7.34-7.47 (m, 2 H), 7.53-7.62 (mm 1 H).

10 Exampie 39: Preparation of 2-(2',5'-dimethyl-biphenyl-z-ylmethyl)45-hydroxy-6-oxo-1,6-
dihydro-pyrimidine-4-carboxylic acid ethyl ester
O OH
/\O/u\%\fo
Na NH

l

s
&

The compound was prepared using the same general procedure as Example 32 using 2-(2',5-
15 dimethylbiphenyl-2-yl)acetonitrile (4.7 g, 21.2 mmol) and diethyl but-2-ynedioate (3.61 g, 21.2
mmol). The title product was isoiated as a white solid (0.84 g; 10%). LCMS: m/z = 379 (MH+).
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Exampie 40: Preparation of 2-(2',5'-dimethyl-biphenyl-2-ylmethyl)-5-hydroxy-6-oxo-1,6-
dihydro-pyrimidine-4-carboxylic acid

o OH

N -NH

The compound was prepared according to the same procedure as in Example 29 using 2-
(2',5'-dimethyl-biphenyl-2-yimethyl)-5-hydroxy-6-oxo-1,8-dihydro-pyrimidine-4-carboxylic  acid

ethyl ester (22 mg, 58.1 umol) to provide the title compound as an off-white solid (0.018 g;
95% pure, 84% yield). LCMS: m/z = 349 (M-H).

Example 41: Preparation of 2-cyclohexylmethyl-5-hydroxy-6-0x0-1,6-dihydro-
pyrimidine-4-carboxyiic acid methyl! ester
O OH
\O /
Na NH

O

The compound was prepared according to the same procedure as in Example 32 using 2-
cyclohexylacetonitrile (2.5 g, 20.3 mmol). The title product was isolated as a white solid (0.060
g; 1%). LOCMS: m/z = 280 (MH+).
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Example 42: Preparation of 2-cycichexytmethyi-5-hydroxy-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methylamide

O OH

N A

Nx NH

0O

A mixture of methyl 2-(cyclohexyimethyf)-5-hydroxy-6-oxc-1,8-dihydropyrimidine-4-carboxylate
(30 mg, 113 pymol), methylamine (2M in THF) (1.5 mi, 3.00 mmol) and MeOH (10 ml) was
heated in a microwave oven at 140°C for 40 min. The cooled reaction mixture was
concentrated in vacuo. The residue was heated in a mixture of MeOH and Amberlyst until all
the product had dissolved. The resin was removed by filiration and the filirate was evaporated
to dryness under reduced pressure to give the title compound as an off-white solid (0.011 g;
35% with 95% purity). LCMS: m/z = 266 (MH+).

Example 43: Preparation of 2-(2-bromo-benzy!}-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-
4-carboxylic acid methy! ester
o) (lJH

Na NH

Br
The compound was prepared according to the same procedure as in Example 18 using 2-(2-
bromophenyl)acetonitrile (0.50 g, 2.5 mmol} and dimethylacetylenedicarboxyiate (0.40g, 2.81
mmol). This provided the title product as a white solid (0.084 g; 9%). LCMS: m/z = 340 (MH+).
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Example 44: Preparation of 5-acetoxy-2-(2-bromo-benzyl}-6-oxo-1,6-dihydro-pyrimidine-
4-carboxylic acid methyl ester

O O 0
\O Pz O
Na NH

Br

In a round-bottomed flask, methyt 2-(2-bromobenzyl)-5,6-dihydroxypyrimidine-4-carboxylate
(300 mg, 885 pmol) was combined with DCM (10 ml) to give a brown suspension. Acetyl
chloride (1M in DCM) (2.21 mi, 2.21 rhmol) was added slowly at room temperature. The
mixture was stirred for one hour and then poured onto agueous saturated NH,Cl! solution and
extracted with DCM. The organic phase was washed with brine solution, dried (Na,SO,), and
evaporated to dryness under reduced pressure. Chromatography (SiO,; DCM) provided the
title product as a white solid (0.33 g; 97%). LCMS: m/z = 381/383 (MH+).

Example 45: Preparation of 2-(2-bromo-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-

4-carboxylic acid methylamide

The compound was prepared according to the same procedure as in Example 20 using 2-(2-
bromo-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-4-carboxylic acid methyl ester (0.08 g;
0.236 mmol). This gave the title compound as a white solid (0.032 g; 40%). LCMS: m/z = 339
(MRH+),
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Example 46 Preparation of 2+{(2-bromo-benzyl}-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-

/]\ O OH

M N NH

4-carboxylic acid isopropylamide

Br
The compound was prepared according to the same procedure as in Example 21 using 2-(2-
bromo-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-4-carboxylic acid methyl ester (0.08 g;
0.236 mmoel} and isopropylamine (0.4 ml; 4.7 mmal). This gave the title compound as a white
solid (0.021 g; 24%). LCMS: m/z = 367 (MH+).

Example 47: Preparation of 2-(2-bromo-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-
4-carboxylic acid 4-chloro-benzylamide

The compound was prepared according to the same procedure as in Example 21 using 2-(2-
bromo-benzyl)-5-hydroxy-6-oxo-1,8-dihydro-pyrimidine-4-carboxylic acid methyl ester (0.08 g;
0.236 mmol) and 4-chiorobenzylamine (0.5 mi; 4.1 mmol). The title compound was prepared
as a white solid (0.042 g; 39%). LCMS: m/z = 449 (MH+).

Exampie 48: Preparation of 2-(Z2-bromo-benzyl)-5-hydroxy-6-oxo-1,8-dihydro-pyrimidine-
4.carboxylic acid 4-fluoro-benzyiamide
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The compound was prepared according to the same procedure as in Example 21 using 2-(2-
bromo-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-4-carboxyiic acid methyl ester (0.08 g;
0.236 mmol) and 4-fluorchenzylamine (0.5 ml; 4.4 mmol). This gave the title compound as a
white solid (0.072 g; 70%). LCMS: m/z = 433 (MH+).

Example 49: Preparation of 2-(3-benzyi-3H-imidazol-4-ylmethyl)-5-hydroxy-6-oxo0-1,6~
dihydro-pyrimidine-4-carboxylic acid et'hyl ester
O OH

Na NH
\E\/AN
N~

A solution of hydroxylamine hydrochloride (2.85 g, 41.1 mmol) in methanol (25 mi) and a
solution of potassium hydroxide (2.3 g, 41.1 mmol) in methanol (25 ml) were combined at 0°C.
The resulting salt was removed by filtration and the filirate was immediately added to 2-(1-
benzyl-1H-imidazoi-5-yl)acetonitrile {1.62 g, 8.21 mmol'). The resulting solution was heated at
60°C overnight and then evaporated to dryness. The residue was taken up into CHCI; (100
ml), and diethyl but-2-ynedioate (1.4 g, 8.21 mmol} was added. The resulting mixture was
heated at 60°C overnight. After cooling, the crude reaction mixture was concentrated in vacuo.
The residue was treated with water and EtOAc. The organic phase was separated, washed
with brine, dried (Na,SO,4) and concentrated in vacuo. The residue was heated in xylene
(2.5ml), at 140°C in a microwave reactor for 40 min. The cooled mixture was evaporated to
dryness, dissolved in MeOH, passed through Celite® and then evaporated to dryness under
reduced pressure. Purification by preparative HPLC provided the desired product as a yeilow
solid (0.014 g; 0.36%). LCMS: m/z = 355 (MH+) 75% purity.
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Example 50: Preparation of 2-(2-bromo-5-trifluoromethyi-benzyi)-5-hydroxy-6-oxo-1,6-
dihydro-pyrimidine-4-carboxylic acid methyl ester

O OH
\O Pz O
Na NH
b F
F
Br

Preparation was performed following the general procedure used in Example 18 using 2-
bromo-5-(trifluoromethyl)phenylacetonitriie (1 g; 3.78 mmol) and dimethyl but-2-ynedioate
(1.09 g, 7.67 mmol) to provide the desired product as an off-white solid (0.29 g; 16%). LCMS:
m/z = 408 (MH+).

Example 51: Preparation of 2-(2-bromo-5-trifluoromethyl-benzyl)-5-hydroxy-6-0xo0-1,6-

dihydro-pyrimidine-4-carboxylic acid methylamide

0O OH
\N P Q
N NH
v F
F
Br

The compound was prepared according to the same procedure as in Example 21 using 2-(2-
bromo-5-trifluoromethyl-benzyl)-5-hydroxy-6-oxo-1,6-dihydro-pyrimidine-4-carboxylic acid
methyl ester (0.080 g; 0.197 mmol) and 2M methylamine solution in THF (1 m!). This provided
the title product as an off-white solid (0.043 g; 53%). LCMS: m/z = 427 (MH+).

Example 52: Preparation of S5-hydroxy-1-methyi-2-methyisuifanyi-8-oxo-1,8-dihydro-
pyrimidine-4-carboxylic acid methyl ester
O OH
~ o Z
Y
S

7~

0
N
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In a round-bottomed flask, thiocyanatomethane (17.5 g, 239 mmol} and N-
methylhydroxylamine hydrochloride (20 g, 239 mmol) were combined with EtOH (100 ml) to
give a light yellow sofution. A solution of sodium carbonate (12.7 g, 120 mmol) in water (50 ml}
was added slowly over 8 min at RT. The resulting mixture was stirred at RT for 2.5 days and
then cooled in an ice bath. Dimethyl but-2-ynedioate (34.0 g, 239 mmol) was added slowly
over 10 min and the resulting mixture was stirred for 2 hours, keeping the internal temperature
below 22°C. Ice water and EtOAc were added. The organic layer was separated, washed with
brine, dried over Na,SO4 and concenfrated in vacuo. The resulting methyl 5-(2-methoxy-2-
oxoethyl)-2-methyl-3-(methyithio)-2,5-dihydro-1,2,4-oxadiazole-5-carboxylate (62.7 g, 239
mmol) was placed in a round-bottomed flask, dissoived in xylene {110 mi), then heated at
140°C for 48 hours, cooled and then evaporated to dryness to give the crude title product as a
brown solid. LCMS: m/z = 231 (MH+).

Example 53: Preparation 5-benzyloxy-1-methyl-2-methylsulfanyl-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methyl ester

o O

S

S
iIn a round-bottomed flask, methyl 5-hydroxy-1-methyi-2-(methylthio)-6-oxo-1,6-
dihydropyrimidine-4-carboxylate (65.0 g, 239 mmol) and potassium carbonate (33.0 g, 239
mmol} were combined with DMF {200 ml) to give a black suspension. Benzyl bromide (40.9 g,
239 mmol) was added and the resulting mixture was stirred at room temperature for 3.5 days.
The reaction was quenched by the addition of cold water. The mixture was filtered to provide a
brown solid. Chromatography (SiC; 10% to 50% EtOAc in hexanes) provided the desired
product as an off-white solid (14.3 g; 18%). LCMS: m/z = 321 (MH+).
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Example' 54: Preparation 5-benzyloxy-2-methanesuifonyl-1-methyl-6-oxo-1,8-dihydro~

pyrimidine-4-carboxylic acid methyl ester

In a 1 L round-bottomed flask, methyl 5-(benzyloxy)-1-methyl-2-(methyithio)-6-oxo-1,6-
dihydropyrimidine-4-carboxylate' (6.57 g, 17.4 mmol) was combined with MeOH (400 ml) and
DCM (50 ml). A solution of oxone (21.4 g, 34.8 mmol) in water (100 mi) was added. The
mixture was stirred at room temperature for 5 hours and then evaporated to dryness. The
residue was taken up into EtOAc, washed with 3N NaOH agueous solution, water, and brine,
dried over Na,SO, and concentrated under reduced pressure to give the title compound as a
white solid (3.7 g; 60%). LCMS: m/z = 353 (MH+).

Example 55: Preparation of 2-amino-5-benzyloxy-1-methyl-6-oxo-1,6-dihydro-

pyrimidine-4-carboxylic acid methyl ester

o O

NYN\

NH,

In a round-bottomed flask, methyl 5-(benzyloxy)-1-methyl-2-(methyisulfonyl)-6-oxo-1,6-
dihydropyrimidine-4-carboxylate (3.65 g, 10.4 mmol) was combined with CH;CN (50 ml) to
give a colorless solution. Gaseous ammonia was bubbled at 25°C for 20 min. The crude
material was purified by flash chromatography: (silica gel, 30% to 50% EtOAc in hexanes) and
then through a second column (5% MeOH/DCM) to give the tifle product as a white solid.

LCMS: m/z = 290 (MH+).
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Example 56: Preparation of 2-amino-5-benzyloxy-1-methyi-6-0xo0-1,6-dihydro-

pyrimidine-4.-carboéxylic acid methylamide

o O

Y
H NYN\

NH,
To a mixture of methyl 2-amino-5-(benzyloxy)-1-methyl-6-ox0-1,68-dihydropyrimiding-4-
carboxylate (0.907 g, 3.14 mmol, Eq: 1.00), methylam'in'e 2M in THF (12 ml, 24.0 mmol) was
added. The mixture was heated in a microwave oven at 140°C for 2 h. The crude reaction

mixture was concentrated in vacuo to give the title product as an off-white solid (0.90g; 100%).
LCMS: m/z = 289 (MH+).

Example 57: Preparation of 5-benzylexy-1-methyl-6-ox0-2-m-
folylmethanesulfonylamino-1,6-dihydro-pyrimidine-4-carboxylic acid methylamide

o O

NN
HN\S

o

Potassium tert-butoxide (75.9 mg, 676 pmol) was added to a solution of 2-amino-5-
(benzyloxy)-N,1-dimethyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide (150 mg, 520 umol) in
THF (15.0 ml) and DMF (3 m!). The resulting mixture was stirred for 10 min and then cooled
with an ice-bath. To this mixture was slowly added a solution of (3-
methylphenyl)methanesulfonyl chloride (140 mg, 684 pmol) in THF (1 ml). The reaction

77\

0O
O
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mixture was stired at room temperature overnight. A further solution of (3-
methylphenyl)methanesulfonyl chioride (140 mg, 684 umol) in THF (1 ml) was added and then
the mixture was stirred at room temperature for 48 hours. The resulting mixture was diluted
with EtOAc., washed with saturated NaHCO,; aqueous solution and brine. The organic layers
were dried over Na,SO4 and concentrated in vacuo. Flash chromatography (sitica gel, 0% to
2% MeOH in DCM) provided the desired product as a light yellow solid (0.070g; 29%). LCMS:
miz = 457 (MH+). |

Example 58: Preparation of 5-hydroxy-1-methyl-6-oxo-2-m-tolyimethanesuifonyiamino-
1,6-dihydro-pyrimidine-4-carboxylic acid methylamide
o OH

Palladium on carbon 10% (20 mg, 18.8 umol) was added to a round-bottomed flask containing
a solution of 5-(benzyloxy)-N,1-dimethyl-6-oxo-2-(m-tolylmethytsulfonamido)-1,6-dihydro-
pyrimidine-4-carboxamide (0.07 g, 153 umol) in ethyl acetate (5 ml) and MeOH (5 ml). The
resulting mixture was degassed by nitrogen, evacuated and purged with hydrogen. The
mixture was stirred at room temperature under an atmosphere of hydrogen for one hour,
fitered and evaporated to dryness under reduced pressure. The residue was washed with
hexane and DCM, and crystallized from MeOH/E1,O to give the title compound as an off-white
solid (0.03 g; 53%). LCMS m/z = 367 (MH+).
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Example 59: Preparation of 5-benzyloxy-2-(4-chioro-phenylmethanesuifonyiamino)-1-
methyl-6-oxo-1,6-dihydro-pyrimidine-4-carboxylic acid methylamide

O 0O

A
H

NYN\

I
’

In a round-bottomed flask, 2-amino-5-(benzyloxy)-N, 1-dimethyl-6-oxo-1,6-dihydropyrimidine-4-
carboxamide (250 mg, 867 pmol, Eq: 1.00) was combined with THF (20 ml) to give a white
suspension. DMF (4 ml) was added followed by potassium tert-butoxide (117 mg, 1.04 mmol,
Eq: 1.2). The resulting mixture was stirred at room temperature for 10 min, then cooled with an
ice bath. To this was slowly added a solution of (4-chlorophenyl)methanesuifonyl chloride (240
mg, 1.07 mmol, Eq: 1.23) in THF (1ml). After stirring at room temperature for 14 h, further t-
BuCOK (234 mgs) was added. The mixture was stirred for 5 min, cooled in the ice bath and
then further (4-chiorophenyl)methanesulfonyl chloride (240 mg, 1.07 mmol) was added. The
reaction mixture was stirred for 72 hours at RT and then diluted with EtOAc, washed with
saturated agueous NaHCO; solution and brine. Some solid precipitated in the EtOAc solution
and was collected by filtration. The remaining filtrate was evaporated to dryness, purified by
flash chromatography (silica gel, 2% to 6% MeOH in DCM) and then triturated by EtOAc/Hex.
The solids were combined to give the desired product as a white solid (0.210 g; 51%). LCMS
m/z = 477 (MH+).
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Example ©60: Preparation of 2-(4-chioro-phenylmethanesulfonylamino)-5-hydroxy-1-
methyl-6-0x0-1,8-dihydro-pyrimidine-4-carboxylic acid methylamide and 5-hydroxy-1- -
methyl-6-oxo-2-phenylmethanesuifonylamino-1,8-dihydro-pyrimidine-4-carboxylic acid
methylamide '

0O OH O OH
H N No H AN
HN. .0 HN._.O
sz 8%
O ~

In a round-bottomed flask, 5-(benzyloxy)-2-((4-chlorophenyl)methylsulfonamido)-N,1-dimethyi-
6-oxo-1,6-dihydropyrimidine-4-carboxamide (0.16 g., 335 umol) was combined with ethyl
acetate (40 ml) and MeOH (40.0 ml) to give a white suspension. Palladium on carbon 5% (50
mg, 470 ymol} was added and the solution was degassed by nitrogen. The mixture was stirred
at room temperature under an atmosphere of hydrogen (balloon) for one hour and then the
catalyst was removed by filtration and the filirate was evaporated to dryness. Purification by
preparative HPLC yielded:
2-(4-Chloro-phenyimethanesulfonylamino)-5-hydroxy-1-methyl-6-oxo-1,6-dihydro-pyrimidine-
4-carboxylic acid methylamide as a white amorphous solid (0.026 g; 20%). LCMS: m/z = 387
(MH+).
5-Hydroxy-1-methyl-6-oxo-2-phenylmethanesulfonytamino-1,6-dihydro-pyrimidine-4-carboxylic
acid methylamide as a white amorphous solid (0.022 g; 17%). LCMS: m/z = 353 (MH+).
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Example 61: Preparation of 5-benzyloxy-1-methyi-6-oxo-2-p-tolyimethanesuifonyl-
amino-1,6-dihydro-pyrimidine-4-carboxylic acid methylamide .

O O

NS
HN.
S

IZ2\]

0
O
R
| =
Potassium tert-butoxide (93.8 mg, 836 umol) was added to a solution of 2-amino-5-
(benzyloxy)-N,1-dimethyl-6-oxo-1,6-dihydropyrimidine-4-carboxamide (110 mg, 380 umol) in
THF (10 ml) in DMF (2 mi) [Comment: please check]. After 10 min., the reaction mixture
was cooled by an ice bath and then a solution of (4-methylphenyl)methanesulfonyl chloride
(83.7 mg, 458 umol) in THF (2 mi) was added. After 70 min., EtCAc and 1 N NaOH aqueous
solution were added. The organic phase was extracted with EtOAc and then with DCM. The
combined organic phases were washed with water, and brine, dried over Na,S0; and
evaporated o dryness. Chromatography (silica gel, 0 1o 2% MeOH in DCM) provided the title

compound as a pale yellow solid (0.080 g; 46%). LCMS: m/z = 457 (MH+),

Example 62: Preparation of 5-hydroxy-1-methyi-6-oxo0-2-p-tolyimethanesulfonylamino-
1,6-dihydro-pyrimidine-4-carboxylic acid methylamide
O OH
\N .z
H AN
HN. 338

A  mixture of 5-(benzyloxy)-N,1-dimethyl-6-oxo-2-(p-tolylmethylsulfonamido)-1,6-dihydro-

o

pyrimidine-4-carboxamide (80 mg, 175 pymol), palladium on carbon (186 mg, 87.6 umol),
MeOH (5 mi) and ethyl acetate (5 mi) was placed under an atmosphere of hydrogen. After
stirring for 1.5 hour, the reaction mixture was filtered and evaporated to dryness.
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Crystallization from MeOH provided the title product as an off-white solid (0.045 g; 70%).
LCMS: m/z = 367 (MH+).

Example 63: Preparation of 5-benzyloxy-2-cyclohexylmethyl-1-methyl-6-0x0-1,6-
dihydropyrimidine-4-carboxylic acid methyl ester

Cyclohexylmethylmagnesium bromide solution (1.77 mi; 885 yM of 0.5M solution in THF) was
added dropwise to a solution of 5-benzyloxy-2-methanesulfonyl-1-methyl-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methyl ester (0.26 g; 738 pM) in THF (10 ml). After stirring at
room temperature for 1 h, the reaction mixture was quenched by the addition of saturated
ammonium chloride solution. The product was extracted into EtOAc, washed with brine, dried
(Na;SO,4) and evaporated to dryness under reduced pressure fo give the title product as a
colourless oil (0.040 g; 70%). LCMS: m/z = 367 (MH+).

Example 64: Preparation of 2-cyclohexylmethyl-5-hydroxy-i~-methyi-6-oxo-1,6-dihydro-
pyrimidine-4-carboxylic acid methyl ester
O OH

A mixture of methyl 5-(benzyloxy}-2-(cyclohexyimethyl)-1-methyl-6-0xo-1 ,6-dihydropyrimidine-
4-carboxylate (60 mg, 162 pmol) and 20% palladium hydroxide on carbon (11.4 mg, 16.2
umol) in EtOAc (10 mi) was placed under an atmosphere of hydrogen and stirred at room
temperature overnight. The mixture was filtered and then evaporated to dryness.
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Chromatography (SiO,; 0 to 20% EtOAc in hexanes) gave the title product as a white solid

(0.032 g; 70%). LCMS: m/z = 281 (MH+).
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CLAIMS

A compound having the general formula (Di), (Dii), or (Diii), optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug,
tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

RS : RS Rs
| l

N R2 NR2 N R
(Di) (Dii) (Diii)

wherein

X' isO, S or NR*;

X! isOorsS:

X} isOorsS;

X! isOorS;

X* isOorS;

L is ~(CH2)m—, ~NR*-S0O,~ or -SO,~NR*-;

m is1to4,; '

R' is -H, —(optionally substituted C;_ alkyl), —(optionally substituted C,.7 cycloalkyl),

—(optionally substituted aryl), ~C, alkyl-(optionally substituted aryl), -C(0)-O-
R* or -P(O)(OR**),, if X' is NR* then R' and R* can optionally be bound
together to form a 5- to 7-membered ring;
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R? is a hydrocarbon group which contains from 5 to 20 carbon atoms and optionally
1 to 4 heteroatoms selected from O, N and S and which contains at least one
ring, wherein the hydrocarbon group can be optionally substituted,

" R® is -H, —(optionally substituted C1s alkyl), —(optionally substituted Cs.; cycloalkyl),
~(optionally substituted aryl), or -C,—; alkyl—(optionally substituted aryl);

R* is —H, —(optionally substituted C,_ alkyl), —(optionally substituted C;.; cycloalkyl),
—(optionally substituted aryl), or —C, alkyl—(optionally substituted aryl);

R® is —H, —C(O)—(optionally substituted Ci.¢ alkyl), or —(optionally substituted Cq¢
alkyl);

R® is —H, —C(O)-(optionally substituted Ci_ alkyl), or —(optionally substituted Ci_
alkyl);

R* is —H, or —(Cy_ alky}); and

R** is —H, —{C- alkyl), —(Ca-; cycloalkyl), =(aryl), or =C alkyl-(aryl);

wherein the optional substituent of the alkyl group is selected from the group consisting
of halogen, —CN, -NR*R*, —OH and —O-C_ alkyl; and

wherein the optional substituent of the cycloalkyl group, the aryl group or the
hydrocarbon group is selected from the group consisting of —~C,_¢ alkyl, —halogen, -
CF;, —CN, ~X'-R*, ~aryl and —C,_ alkyl-aryl,

with the proviso that the following compound

N OH
I ~N
N = OH
COzMe

is disclaimed.

A pharmaceutical composition comprising a compound having the general formula (Di),
(Di), or (Diii), optionally in the form of a pharmaceutically acceptable salt, solvate,
pdlymorph, codrug, cocrystal, prodrug, tautomer, racemate, enantiomer, or
diastereomer or mixture thereof, |
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RS RS R®
X2 iS x2 L:’ X2 X3

N
e YR RN
L R? L R2 N R?
(Di) (Dii) (Diii)
wherein
X' isO, SorNR*
X2 isOorS;
X isOQorS;
X' isOorS;
X* isOorS;
L is =(CH2)m=, —NR*-S0O,— or —-SO,~NR*~;
m is1to4;
R' is —H, —(optionally substituted C,_s alkyl), —(optionally substituted Cs_7 cycloalkyl),

R3

R4

RS

R*
R**

—(optionally substituted aryl), ~C,_4 alkyl-(optionally substituted aryl), -C(0)-O-
R** or ~P(O}OR**),, if X' is NR* then R' and R* can optionally be bound
together to form a 5- to 7-membered ring; | '

is a hydrocarbon group which contains from § to 20 carbon atoms and optionally
1 to 4 heteroatoms selected from O, N and S and which contains at least one
ring, wherein the hydrocarbon group can be optionally substituted;

is ~H, ~(optionally substituted C,_¢ alkyl), —(optionally substituted Cs_; cycloalkyl),
—(optionally substituted aryl), or —C,4 alkyl-(optionally substituted aryl),

is —H, —(optionally substituted C,s alkyl), —(optionally substituted C3_7 cycloalkyl),
—(optionally substituted aryl), or ~C,4 alkyl-(optionally substituted aryl);

is —H, —C(O)—(optionally substituted C, alkyl), or —(optionally substituted C_¢
alkyl); 4

is —H, —C(O)—(optionally substituted C,.¢ alkyl), or ~(optionally substituted C,_¢
alkyl); '

is ~H, or —(C.¢ alkyl); and

is =H, —(C_s alkyl), =(C,.; cycloalkyl), —(aryl), or —-C1_4 alkyl—(aryi);
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wherein the optional substituent of the alkyl group is selected from the group consisting
of halogen, -CN, -NR*R*, —~OH, and -O-C,_ alkyl; and

wherein the optional substituent of the cycloalkyl group, the aryl group or the
hydrocarbon group is selected from the group consisting of —~Ci_¢ alkyt, ~halogen, —
CF,, —CN, —=X'-R*, —aryl and —C,4 alkyl-aryl,

and optionally a pharmaceutically acceptable excipient.

A compound having the general formula (Di), (Dii), or (Diii), optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, éodrug, cocrystal, prodrug,
tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

R5 RS TS

(Di) (Dii) (Diii)
wherein
X' isO, SorNR¥
X2 isOorS;
X* isOorsS;
X* isOorS:
X* isOorsS;
L  is =(CHy)m~, -NR*~SO,—~ or ~-SO,~NR*~;
m is 1to4,
R' is —H, —(optionally substituted C,_s alkyl), —(optionally substituted C,_; cycloalkyl),

—(optionally substituted aryl), -C,_4 alkyl—(optionally substituted aryl), —C(O)-O—
R** or —-P(O)(OR*),, if X' is NR* then R' and R* can optionally be bound
together to form a 5- to 7-membered ring;
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R? is a hydrocarbon group which contains from 5 to 20 carbon atoms and optionally
1 to 4 heteroatoms selected from O, N and S and which contains at least one
ring, wherein the hydrocarbon group can be optionally substituted,;

R® is -H, -—(opt'ionally substituted C,_s alkyl), —(optionally substituted Cs_; cycloalkyl),
—(optionally substituted aryl), or -C,_4 alkyl—(optionally substituted aryl);

R* is ~H, —(optionally substituted C,_¢ alkyl), —(optionally substituted Cs_; cycloalkyl),
—(optionally substituted aryl), or ~C,_ alkyl-(optionally substituted aryl);

R® is —H, —C(O)-(optionally substituted C,.s alkyl), or —(optionally substituted Ci_¢
alkyl);

R® is ~H, —C(O)—(optionally substituted Ci.¢ alky!), or —(optionally substituted Ci_s
alkyl);

R* is—H, or -(Cs_¢ alkyl); and

R** is —-H, —(C, alkyl), —(Cs-7 cycloalkyl), —(ary!), or —C,.4 alkyl—(aryl),

wherein the optionat substituent of the alkyl group is selected from the group consisting
of halogen, —CN, -NR*R*, “OH, and —O-C,_s alky!; and

wherein the optional substituent of the cycloalkyl group, the aryl group or the
hydrocarbon group is selected from the group consisting of —C,.s alkyl, —-halogen, -
CF,, ~CN, —X'-R*, —aryl and —C,_4 alkyl~aryl,

wherein the compound is for use in the treatment, amelioration or prevention of a viral

disease.

The compound according to claim 3, wherein the viral disease is caused by
Herpesviridae, Retroviridae, Filoviridae, Paramyxoviridae, Rhabdoviridae,
Orthomyxoviridae, Bunyaviridae, Arenaviridae, Coronaviridae, Picornaviridae,

Togaviridae, Flaviviridae.
The compound according to claim 4, wherein the viral disease is influenza.

A method of treating, ameliorating or preventing a viral disease, the method comprising
administering to a patient in need thereof an effective amount of a compound having
the general formula (Di), (Dii), or (Diii) as defined in claim 3, optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug,
tautomer, racemate, enantiomer, or diastereomer or mixture thereof.
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The method according to claim 6, wherein the viral disease is caused by Herpesviridae,
Retroviridae, Filoviridae, Paramyxoviridae, ‘Rhabdoviridae, Orthomyxoviridae,
Bunyaviridae, Arenaviridae, Coronaviridae, Picorna\iiridae. Togaviridae, Flaviviridae.

The method according to claim 7, wherein the viral disease is influenza.

The compound according to claim 1, 3, 4, or 5, the pharmaceutical .composition
according to claim 2, or the method according to claim 6, 7, or 8, wherein m is 1 or 2.

The compound according to claim 1, 3, 4, or 5, the pharmaceutical composition
according to claim 2, or the method according to claim 6, 7, or 8, wherein R' is ~H or

—(optionally substituted C,_¢ alkyl).

The compound according to claim 1, ‘3, 4, or 5, the pharmaceutical composition
according to claim 2, ‘or the method according to claim 6, 7, or 8, wherein R? is an
optionally substituted aryl, optionally substituted heteroaryl or optionally substituted Cs_
7 cycloalkyl.

The compound according to claim 1, 3, 4, or 5, the pharmaceutical composition

according to claim 2, or the method according to claim 6, 7, or 8, wherein R? is

and wherein the heterocyclic group, phenyl group, cyclohexyl group or cyclopentyl
group can be optionally substituted in any available position by a substituent which is
independently selected from ~C,_s alkyl, halogen, —~CF3, ~CN, ~OH, and -O-C,_g alkyl.
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The compound according to claim 1, 3, 4, or .5, the pharmaceutical composition
according to claim 2, or the method according to claim 6, 7, or 8, wherein L is <(CH2)m-,
or '-NR*"SOz—.

The compound according to claim 1, 3, 4, or 5, the pharmaceutical composition
according to claim 2, or the method according to claim 6, 7, or 8, wherein X' is O or

NR*.

The compound according to claim 3, or the method according to claim 6, wherein a
further antiviral agent is to be administered concurrently or sequentially with the

compound according to claim 3.
A pharmaceutical composition comprising:

(i) a compound having the general formula (Di), (Dii), or (Diii) as defined in claim 3;
and

(i) atleast one polymerase inhibitor which is different from the compound having the
general formula (Di), (Dii), or (Diii);

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

The pharmaceutical composition according to claim 16, wherein the at least one
polymerase inhibitor which is different from the compound having the general formula
(Di), (Dii), or (Diii) is selected from

(8) a compound having the general formula (A), optionally in the form of a
pharmaceutically acceptable salt, solvaté, polymorph, codrug, cocrystal, prodrug,
tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

XA x4
A3
N XAZ/R
RE— || |
S 'N
|
RA2
(A)

wherein
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RA3

RAS

RAG
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is ~H, —Hal, —(optionally substituted C, alkyl), ~(optionally substituted Cs.7
cycloalkyl), —(optionally substituted aryl), ~C14 alkyl-(optionally substituted C;_
7 cycloalkyl), ~C1— alkyl—(optionally substituted aryl) or -X'-R’;

is O C(0), C(0)O, OC(0); S, SO, SO,, NRM, N(R*®)C(O), C(O)NR™;

is O, S, NR™;

isOorS;

is O or S;

is —H, —(optionally substituted Cis alkyl), —(optionally substituted Ci;
cycloalkyl), —(optionally substituted aryl), =C,~ alkyl—(optionally substituted C,.
; cycloalkyl), ~C4_ alkyl—(optionally substituted aryl); |

is a hydrocarbon group which contains from 5 to 20 carbon atoms and
optionally 1 to 4 heteroatoms selected from O, N and S and which contains at
least one ring, wherein the hydrocarbon group can be optionally substituted,

is —H, —(optionally substituted C; alkyl), —(optionally substituted Cs;
cycloalky!), ~(optionally substituted aryl), or ~C,_4 alkyl—(optionally substituted
aryl) if XA2 is NR* then R*® can also be —OH;

is —H, —(optionally substituted Cis alkyl), —(optionally substituted C,;
cycloatkyl), —(optionally substituted aryl), —~C,.4 alkyl—(optionally substituted C,-
7 cycloalkyl), or —C44 alkyl—(optionally substituted aryl) or if XA' is NR*, then
R and R can be joined together to form a 5- to 7-membered ring, which
can optionally contain O, S or further N or if X*? is NR™, then R** and R*® can
be joined together to form a 5- to 7-membered ring, which can optionally
contain O, S or further N; and |

is —H, —(optionally substituted Ci alkyl), —(optionally substituted Cs-;
cycloalkyl), —(optionally substituted aryl), ~C,4 alkyl—(optionally substituted C,-
7 cycloalkyl), or —C,_, alkyl-(optionally substituted aryl); and

is -H, or -Cys alkyl;

wherein the optional substituent of the alky! group is selected from the group consisting
of halogen, ~CN, -NR**R*® ~OH, and ~O-C,_ alkyl; |
wherein the optional substituent of the cycloalkyl group, the aryl group or the

hydrocarbon group is selected from the group consisting of —C,.¢ alky!, halogen, —CF;,
~CN, -X*'-R* and -C,, alkyl~aryl; and
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a compound having the general formula (C), optionally in the form of a
pharmaceutically acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug,
tautomer, racemate, enantiomer, or diastereomer or mixture thereof,

wherein
VC

xC1

xC2

R¢

R

(C)
is N, or CR®®:
is O, S, or NR®,
is NR®®, N(R®%)C(0), C(O)NR®, O, C(0), C(0)O, OC(Q): S, SO, SO,,
SO,N(R®) or N(R®*)SO;;
is —H, —~Hal, —(optionally substituted C,_¢ alkyl), —(optionally substituted

mono- or polycyclic group containing 3 to 20 carbon atoms and
optionally 1 to 4 heteroatoms selected from O, N and S), =Cy4 alkyl-
(optionally substituted mono- or polycyclic .group containing 3 to 20
carbon atoms and optionally 1 to 4 heteroatoms selected from O, N and
S), or =-X“-R%;

is —H, —(optionaily substituted Cq_g alkyl), —(optionally substituted mono-
or polycyclic group containing 3 to 20 carbon atoms and optionally 1 to 4
heteroatoms selected from O, N and S), -Ci4 alkyl—(optionally
substitdted mono- or polycyclic group containing 3 to 20 cérbon atoms
and optionally 1 to 4 heteroatoms selected from O, N and S);

is —H, —(optionally substituted C,_s alkyl), —(optionally substituted C,_;

cycloalkyl), —(optionally substituted aryl), -Ci4 alkyl—(optionally
substituted Cs; cycloalkyl), or ~C;_4 alkyl—(optionally substituted aryl) or
if X®" is NR®, then R® can also be —OH;

is ~H, -R%", or -X*2-R%";

is —H, —(optionally substituted C;_s alkyl), —(optionally substituted Ci_;
cycioalkyl), —(optionally substituted aryl), —-C;4 alkyl—(optionally
substituted Ca_7 cycloalkyl), or —C,4 alkyl—(optionally substituted ary!);
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R®® is —=H, —(optionally substituted Ci.¢ alkyl), ~(optionally substituted Cs;
cycloalkyl), —(optionally substituted aryl), —Ci4 alkyl-(optionally
substituted C;_; cycloalkyl), or ~C;4 alkyl—(optionally substituted aryl);

RC® H, —~C1-s alkyl, —aryl, halogen or CN; |

RY is —(optionally substituted hydrocarbon group which contains from 5 to
20 carbon atoms and optionally 1 to 4 heteroatoms selected from O, N
and S and which contains at least one ring); '

Re® is =H, or —C, alkyl: and

n® is 0to 4;

wherein the optional substituent of the alkyl group is selected from the group
consisting of halogen, ~CN, -NR®*R®®, -OH, and —O~C;_; alky!;

wherein ihe optional substituent of the cycloalkyl group, the aryl group, the mono-
or polycyclic group or the hydrocarbon group is selected from the group
consisting of —-C,g alkyl, halogen, -CF;, —CN, -X®-R®® and ~C alkyl-aryl;

~and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

A pharmaceutical composition comprising:
(i) acompound having the general formula (Di), (Dii), or (Diii) as defined in claim 3;
and

(i) atleast one neuramidase inhibitor;

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

A pharmaceutical composition comprising:

(i) acompound having the general formula (Di), (Dii), or (Diii) as defined in claim 3;
. and '

(ii) atleast one M2 channel inhibitor;

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

A pharmaceutical composition comprising:
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() acompound having the general formula (Di), (Dii), or (Diii) as defined in claim 3;
and
(i) atleast one alpha glucosidase inhibitor;

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).
A pharmaceutical composition comprising:

(i) acompound having the general formula (Di), (Dii), or (Diii) as defined in claim 3,
and
(i) atlieast one ligand of another influenza target;

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

A pharmaceutical composition comprising:

(i)  acompound having the general formula (Di), (Dii), or (Diii) as defined in claim 3;
and '

(i) at least one medicament selected from antibiotics, anti-inflammatory agents,
lipoxygenase inhibitors, EP ligands, bradykinin ligands, and cannabinoid ligands;

and optionally one or more pharmaceutically acceptable excipient(s) and/or carrier(s).

The pharmaceutical composition as defined in any of claims 16 to 22 for use in the
treatment, amelioration or prevention of a viral disease. ‘

A method of treating, ameliorating or preventing a viral disease, the method comprising
administering to a patient in need thereof an effective amount of a pharmaceutical
composition as defined in any of claims 16 to 22.

The pharmaceutical composition according to claim 23 or the method according to
claim 24, wherein the viral disease is caused by Herpesviridae, Retroviridae,
Filoviridae, ~Paramyxoviridae, Rhabdoviridae, Orthomyxoviridae, Bunyaviridae,
Arenaviridae, Coronaviridée, Picornaviridae, Togaviridae, Flaviviridae; more specifically

wherein the viral disease is influenza.
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The compound, pharmaceutical composition or method according to any of the
preceding claims, wherein the compound having the general formula (Di), (Dii), or (Diii)
exhibits a % reduction of at least about 30 % at 50 uM in the CPE assay disclosed
herein.

The compound, pharmaceutical composition or method according to any of the

-preceding claims, wherein the compound having the general formula (Di), (Dii), or (Diii)

exhibits an 1Cso of at least about 40 uM in the FRET endonuclease activity assay
disclosed herein.
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E 50 4% 7 22 B RAE T HUAT RE B9 RIRAT R I — LB RS M AT & AT, X254
1 45 55 Im PR 2 73 B FR 62 A JB) . B, BB SLUR AL B 6 a0 & Wk B AN £ W 2, % S8 1)
THFRARARER O REE TN EFREEQ M2 &EAQ. A, B THIEA
FREKENMAERIRTE, ENELALE ZMHH Magden, J. %, (2005), Appl.
Microbiol.Biotechnol., 66, pp. 612-621) . F4F, 2 5 — ik 4s R MR F Y H 0
FIEFARI BT IR E TR SR RE % (Eriksson, B. 2, (1977), Antimicrob. Agents
Chemother. , 11, pp. 946-951) . 2T, Al RER H T H /™ EHREI/EM, A E BN AE DS
E KRB HEUE (Furuta s, ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, 2005, p. 981 - 986) .
E8, FEHMVURFLEY, LEX R BRI H TR AT,
[0007] iR E DA R KW E (Thogotovirus) BT EXIR BRI FE, EXNRESRX
RUA R AR F R (Bunyaviridae) Fik (BRENMASRE . AP BEERFER. EAR
/8 (Orthobunyavirus) MIEWHUREE ) 7N RNARE. EAIMZRA 5B
2R BB RN TR I I, Frif i % & SR8 RNA R RNA A8, HBtT (1)
BLEER B4 RNA (VRNA) F)J5 55 mRNA o (AT 4RSS LA (i1) vRNA . %52 B 5847 PA.
PB1 A1 PB2 MR = RAE &Y, "R AEM AT S ZXEE, FAE M TTHE RNA
BhlMER. LRI LTES, CEEEHNE TR RSB RE N8 EMIgA R 74
¥ —PB2 Y B47 F1 [ mRNA B 45 & 45 #4938, (Guilligay %, Nature Structural&Molecular
Biology 2008 ;5 A ;15(5) :500-506) Al PA i 8 7 1 ) N ) #% BR &% % £ ¥ A7 (Dias
% ,Nature 2009, 458, 914-918) . iX P AL ST T3/ 55 F T 7 A2 970 25 mRNA RO SRR (046
g (cap-snatching) HRHE M SREE . N7 4 RUFRE mRNA, BTk B -4 BEF B Arig o “1t
e ”HLH| (Plotch, S. J. %, (1981), Cell, 23, pp. 847-858 ;Kukkonen, S. K. %% (2005), Arch.
Virol., 150, pp. 533-556 ;Leahy, M. B. % , (2005), J. Virol., 71, pp. 8347-8351 ;Noah, D.
L. %, (2005), Adv. Virus Res., 65, pp. 121-145) . 5’ i (tWFR RNAIE , RNA 7- RREH
BECRNA m7G 18 ) R CAEBIMAGHE RNA B9 5” RuGHMEM I SEMRIZEHER. Frid 5 1 H
W5 -5 - R EE - MR ERIERN R - PRESHREHAR. fridws
KAl 540 mRNA 43F 1) 5” RNA TB 455 358 RNA TEER] 10-15 MEHRM —BFF|—ig
Wi . SRJ5INIE R RNA B FEAE & As 28 mRNA 19514
[o008]  FRidR-EEGE &WIT&I&E B BIPIw B4 55, BB X T9% 5 mRNA 1946 B0
BEMMSEFTEE FHEAURSEIAREAP RNV IGEEESMNEEANEANZ
FIThBEVE T ERAL (Magden, J. 28, (2005), Appl. Microbiol. Biotechnol. , 66, pp. 612-621) .
i, Flan, 25, T HELLT PBL WK PA- &5 4 M 25- REBRMRTINEED
WAL 2R (Ghanem, A. %5, (2007), J. Virol., 81, pp. 7801-7804) . M4k, B A8 [ F
B ik B -6 B ) 9 VDAZ BRBEE 1t , 3F BAE A BR B P IX — TS AR MR C 2% E T
— &%) 4- BREY 2, 4- —EAR T BRI A Y (Tomassini, J. %8, (1994), Antimicrob. Agents
Chemother. , 38, pp. 2827-2837) . H 4+, D&IUERHFE Delitschia confertaspora( —1MEE
) BB P EER flutimide (—FMEHY 2, 6- ZEREEIREE ) HIGIFHEBHRZAR ]
%% B (Tomassini, J. %%, (1996), Antimicrob. Agents Chemother. , 40, pp. 1189-1193) .

11
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ME, C2EATHAZERBE W2 - e -2 -RAISEFMAEEZLF (Tisdale, M.
ZE | (1995), Antimicrob. Agents Chemother., 39, pp. 2454-2458) ,

[0009]  7E WO 2004/019933 A FF T — L& EFRA] F T TRy B8 I7 0k 6 e AL Bl R e A
IR R BB A . TR B SRR T eI a2 R E S e H T X
R, BAS KRR 5 V7 £ a2 3 B A k.

[0010] WO 2011/046920 ¥ K& FEFRI&E A A T HUIMEMTT VAR DXR #1517

[0011]  B. M. Baughman &/ F 5% S im#R I EIE L 2 T FUBR A UIZBREEIHIF7 (ACS Chem.
Biol. 2012, 7,526 - 534) .

[0012] FHERHAK—NERIREE DI ERTRBRAN A ENHEEE R
EY,

[0013] K EAMEA

[0014] Rk, FEE— AL R, AR HBE TIER Oi). (Dii) 5% Diii) BHED.
[0015]  RIHEMER) R, A RFE XM F, RIESH WA, BUARIE @R D). Oii) 8
(Diii) WAL EY " HEHA Y LR BREY. 2 &30 B4 R A L& 5
SRR AME TR 3 A B EE R A T E IR A .

[0016] ARRAMFD—ANEHET R RAWMAEY, HA5@R 01). (0ii) 8 Oiii) K
1B WFMEIL B — P EN 2 Fh 25 5 R AT e S2 IR / sk .

[0017]  @F (Di). (Dii) BL (Diii) KIAEWRTHTIBIT B TR SRR -

[oo18]  REATER

[0019] ZETEFMHARRKHAZ AT, BLSEFENZ, XRHARFARCETAKBEEK T
ETTRARAF, BAEAIR I . R HIE 2, AT MARER N T #Hid Bk
SEHEJT 88, AN B TE PR il 245k B 30 B, HOB A R AT IR B RCRI B SR Bk IR . B3R R B E X,
B T A EARMEBEAERA SRS RN 5285 EER S XHERE .
[0020]  fRiEHE, ARSCETAIRIRED “A multilingual glossary of biotechnological
terms: (IUPAC Recommendations) ”, Leuenberger, H. G. W, Nagel, B. #1 Kolbl ,H. % %
(1995), Helvetica Chimica Acta, CH-4010 EL2E/R , Bt Tk IR AT B X o

[0021]  BRAE ETICAER, B NFE AL PR KA ERBH, i “a4” ki
Ak AIE "B BRI R AR N AFERTA H B0 R E BRATUE IR,
BERANFRAEAE CBHEUPRSEBHAS P RA. £ THRBRES, EFAEXT
ARAKAR AT WtE LN FER USTRBIM— B2 N HAES, BEHE
AIAE IR BRI BRSE . HEAIHE, Fr4s H T BRIE BB FIRRE AT LS A& B4 — A BR
ZMLEREE R EAE .

[0022] FEARUHBKIXAEFFIAHT 23k T~ L3I BR, B2 T35 AR, B4
SCH S| R R (CBAEFE &) B0 B g B2 AR HIl s 7 1 B 35 3 A R4 )
W5 RS FHARH . KLF T A BT ANEFE AR ANZIEAF AT RS K
BIAE BR.

[0023] EX

(0024]  ORiE “brEe” 1R A B8 SRR EE .

[0025] R “IHGd” RARAERM IR, RiE “EE” EOERL R . =FNEH

12
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k. BRAEAFERE, TNFRETRE 3 - 12 M KET.

[0026] ARIFBIPRZLEE” AIERIN, R . EFMBIFH LR, BRIEDEINE, FMUF
WP ETRE 3 - 2 MREFHATUATE —IMRESMEE N OB S HREF.

[0027] “Hal” BR“miI&”3Fx F.Cl.Br f I,

[0028] RiF“FHE”REREE 6 MRETFHFEER.EH 10 MRETFHF KR TR
REEA UNMREFHFHR=ZFF R, LHHEERE ERREE, RERE,

[0029]  RiE“ZI5E” %48 5 B 6 WA R, HFRPH—NMBEZ N RETFOEHE 1.
238 4N (XNFH5HAME ) B 1.2.3.43 54 (XF 6 TS ) HFEA R KL
JRFARE, B R & JFE 718 B ON Al S, F4 75 25 ) STl A0, B bk - mEL s o L S0 2R 2R 0 e Wk
U IR IR ke e s Wl mERE ORI LR OO R R — SRR

[0030] AREB“EH5-20 MREFIFEMESE 1-4MEE O N SHREFHHE
BHEDLANHRBRE" AR 5 - 20 MrEFIFRMERES 1 -44%E8 0. NFI S HE
2EA REZERASTHEL AT, ZREELEE K . ZHKNZHER. mRFE
£ T — B, WEAT LR A FHBREER. ik — A2 AT LURIRIAEL
R, 3F B AT DLR AT AN R B R B« BRI R 20 R R] AR AL T ik 5 — 4~ 3%
ZANT R, BERE T/ B ETF i — R LR TS, B, FaETERER (F
- (CHy),— Hp=1-6) . XLEFAMLAGCRE - (EREIC, k). -

(B BRI 5 L ) , oo Brads (0 55 22 AT LUR B i ok 226 - (TR B B 2 ) L &I
B -(Co s ) - FE, R B EBRERMMNNEY. XEERK RIS
AW 1-3 DN ETFH - (EGHBULH 3-7 TIRR S ) 8 - (IR 245
).

[0031]  RiF“ (RIRBERAMEE 3 - 20 MEREFIHEEESHE 1-4/MEBE ONASHY
ZEFRIEREEHER ) "HREH 3 - 20 MR FHAMESHE 1 -4 MEE ONFI S By
REFIERRAEZHER . ZRIEOELER . R . ZHMEHER. WREELT
— AR, eI ORI 2 TR B AE A 1. BRI — N BRE IR AT DU BRI BR 24 3R,
B A DR A MBS R . BRI R TR S FE T IrR i — e A4
e, BB BRI R/ B R P — e n] DR AR T3R8, B, A7 T 2 E (fildm -
(CHY,~ HFp=1-6) P, XEEFAMLHORE - (TEEBRRH C, HFEE) 1 -

(BB RS E ), BT i 75 50T DL B n ok BB AL, AR A 8 A 5L
WwEY.

[0032] SR —MEAWEE AR AR “EIEEEURE”, W e SRR T L EE—
ANERZE NPT H B ES, Forh B B AL AT DUAR RS [F]

[0033] ARiE“Z% EEBZHNE” BAKAKILEYNE. EANAE EESZHEA
FEEG N AR, Hom] DA i@ e A R I E IR AR 5 2% AT B MR B TR IR & Rk
TE R Bk 25 % LRl B2 BRI E R AR B IR IR IR 2R EFER A7
B AR IR ERBUARR . BT, B A A RMEERANE R T, HEE A% bz
MEFTLLEERE B (Fl, s E) Mt E&EE (Flw, SBHss) UAEE
WA NEAE RGO (Fl, &8 SEENERANEREFINESR T 2498 . 2%
RVIRBRIR T BRIR R ERAR \ AHBRAR | e B R AR A0 % B AR AR T PR 7 ) o« 255 B 7]

13
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BRI G YA I FAEENRT 28 E. © SRR ER . DR n
BREh RIS AL R PR IR A R B AR B ARA S R R
fe 2845 & (calcium edetate) EMNERE: IEMRARS 2L EBARR 5L VIR ER
MR LR EL (clavulanate) R RARREREE . “HIFEER &L . Z ShARE
LR ZBRE . iR & KIEBR & R £ Z;J(J'Eﬁ@fiitn*i H B
BREh EI B PRI #h (glucoheptonate) EIMERR 2h A S BR &L HIMBEER Z,E*Eﬁ’ﬁﬂﬁﬁl@?ﬁ
(glycolylarsanilate)\3{5%@%\}%@?%&\5%?5&\ oA E k. Hﬁc (hydrabamine) «
R B EH SR .2- B R - ZERE REZER L. ALY . RRARE S
(isothionate) FLEZEh FLAEEREL . A HEEREL A EMBR L ERRE . SRBRE R R
R ER L PR AL . AR ER B . B AR A RN ER £ - BRI L S TEER L L MR £
THEREh. N- AR MR e £ VR 28 IR AL L SN ER 2 (VR ZRER £ ) ARHIER 2h . IZ BR 2L .
RIRERRE IR R\ 3- R AR E HERREE / R AL TS WRER B I ER 2 . SR AL b
BEEGEE AR K ER AL AR ER £ IR ER h I N2 BR &L (subacetate) BEFABG h. B2
BREh AR EL R E R PR L. triethiodide. T —4RBREh R EE % (& W
S.M. Berge % , “Pharmaceutical Salts”, J.Pharm. Sci., 66, pp. 1-19(1977)),

[0034] A KHAKINWAYRL SRR, ZEMTT S HFBERN S F. FridiEs) i g
2y EAMRR VAR, CHAREK OKEY) BENER. ARNBRAYRLAaEZ
BEYMRRESY .

[0035] ARE“HHAYW HETHNMUFEERBEANHMIXEZHBITHS
e EMBE X B W F H 0N Das % ,European Journal of Pharmaceutical
Sciences, 41, 2010, 571 - 588,

[0036] ARIFE“HBE"IE—FEHo e, HPEAr LUEHARRNNERELZLGT
VIR E . XL 5y DAL oF & LB R 2 T E L AR FEUE T (B, Rk AL
B M— R R s A R AT RIS . AR T LT 120 Ning  Shan
% ,Drug Discovery Today, 13(9/10), 2008, 440-446 #1 D. J. Good %% , Cryst. Growth
Des., 9(5), 2009, 2252 - 2264 1.,

[0037]  ARHKMLEW T LRI (BIHAEARERIEERBDOLEY) K
Ro EERIBTRRFIMNES. &5 2B A6 JCHAE US2007/0072831 f#5 [0082] -
[0118] BRAEARREFIZIMR I E T A H . R X2 088 S, ML MBI e p B+ R '
THERAZ B ED

[0038]

&
=

14
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[0039] FEIXLELEMF, R UAHRIERAH. RRIRER, BlinFSReR C,. gk, p
22-8,

[0040] AR X' NR ™, U35 B T 25 So 60 46 Heh RUFD R ANHAE H B840,

[00411 @z (Di). (Dii) 8% (Diii) WILEY

[0042] AKBHEMLTER i), 0ii) 88 Diii) BLE.

[0043]

(D) (Dii) {Diii
[0044] AREBAFRMT@ERX Di). (Dii) B (Diii) WA, HPEH THIEX.
[0045]  X'52 0.S B NRx ;fLi% O B¢ NR*,
[0046]  X%& 0 BR S :4Li% 0.
[0047] X3& 0K S 4Lk 0,

15
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[0048]  X& 0K Stk 0,

[0049]  X°& 0 BY S ;4% 0.

[0050] L& - (CH),-.-NR¥-S0,- Bf - SO, - NR* - ;4% - (CH,), - B - NRx - SO, - ,
[0051] mAR21-4:fikmR 132 BMikm 2 1,

[0052] R -H.- (EEBEEARHC, &) . - (TERERARKC, HkE) . - ([Fi&
WERBTTE ) - C i - (EEEIAREIFE ) - C(0) - 0-Rex T - P(0) (OR**) 4.
W5 X R NR*, U] R VR0 R A MR MRS B 78 — 2R 5 — 7 JuFF. fRIER'E -HEk - (fF
B C, o)

[0053] RBEH5-200 MREFHAMESE 1-4MEE O NMS HAFEFHHAS
BED—ANRWEE, Hprd@En DRI, ik RRMEEEIRK S Lk
PR 4 55 B BUTE U C_ Rk, Bk R %% H

[0054]

[0055]  HrpZuEREE | OREE IR DR EUER G EE T DM 7R A B AT R A I B A BAR B

R TR BRI % E - C s K&, - CF,. —~CN, ~OHA -0-C,_ghisk.

[0056] R*& -H. - (FEEEERAI CohedE )« - (MRIBMBURE C, FhkEE) . - (fF

AR T ) B - C b - (BRI ) .

[0057]  R'Z -H. - (fBEBEERA C, S ) . - (EEBEARK C, ). - (fF

WABHISTE) B - C e - (RGBS £ ) .

[0058] R°Z -H. -C(0) - (fEIEMEURE C, _obtdk ) B - (EEMWERAIC, S ) .

(00591 R°%& -H. -C(0) - (fRIEMEARAI C, it ) B - (FEBEURKIC, Ji) .

[0060] R & -HBR - (C,_bedk) ;i -H.

[0061]  Riek f& - H. - (C,_ghedk) . - (C,_ FRkeEE) . - (55&) B -C,_ Jnk - (FHE) ;

ik - (C,_ohedk) B - (FH).

[0062] B EEMAEEREIE B K&, - CN. - NR#Rk, ~OHFI -0~ C i

[0063]  Fffedk. FEBUREMEEREREER - C, . - &, -CF; -CNL - X' -

Rk, - FEM -C ik - FH.

[0064] ARBFHILHAAEELES ANFFERI, BF - L - RIIRNE KK B A

KUK EDESEZMNE ERRBR DT MEFERGERMMESASHLER SR ENAE

FHR. AEEZERNRE, ARERSHEAREEHATEANORIFERRHAK

WEDRXMEKIEERS R EEAMILAESENLS S . XEREAEBASRETIH

IR

[0065] A& KA EY T LULAZI A SRR T 8, frid ZamaA stk a
16
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BB A% BT AR AT / B

[0066] ZFRHMU A UBESTSHAMOEEER OB OR.EB.BA
(intragastrical) RN FIIG B SMER, BIANERIK A UL B B AV KT, ML
FER®ERZ. FAICENEDR. 2R BIER. BERARRE, FEASRNZEWHF,
iX L FH R A P B — Lo AT B8 R EL AR 5 1 A IR BUR 3 AR LARK Lk AR R B B AL S ) R
WYE AL A PEfE

(00671 A Bk, Pl Hb, 2 J B B4k & 4 45 O 1 RO 2% S VR B SR B A0 ) B
. EF (capslet) BEF. FE R4k &) B 2. 95 (band-aid) IR B YUK B (retard
capsule) BUNBRE SR TRIEH, FREFR K E 7). E b £ VA B L VA TR, ik
ik i% B A BT E AN vitebesole,

[0068] AT I A A K AL &R ARSI AT N2 E G SHE AR, B L
BR B /K M VB R R 23 U AT R T B0 B o6 & S SHA R A A T E M R . TERTATEN
o, B BB BUA T L R Bl B H R i . Sk, XEBE RS BUAKaE
BRI R, S A BIK - ZrKiE e £ A R LB 2 e R B
B AR RO R HESIRAY, RETE T SHED . 2K BEILE 28] LAk
Aol R R B A, Fe il B F T i B S e B g T AA . g P44 SR BEAE (B 3 Hh 2 ZE HA N B A0 A
(R EHEAYMEL ) LLRETEENAYREK I E SRR

(00691  FArBUAN VA ST VR AR K B T LB AT B B O A AT A A B B AR RS2 3R, L FE (B R BR
TN FE R i s B3 B B, Hl e iH £ Es (parabene) . =&AL T BE KB, (154
BRBLERMISR (thimersal) o WA, B T] LAZERIVRFIVE ST 5 N SE5K 7, B skt , £ ) 2
[0070] &AM ZFAKBENAE DI TE ENREET LT AEER R
FENEAEMBARERS FHFHPEMRSNEEBENP, REKE. HTRE
TEM R, B ERBEREBREEREST TEBAGTE. KARHEPRENFHBERZK L
FETAEZME N EEY ER SR SR IA B E . PRI Rk 2 T AT R A
vitebesole. A] LA 5K BRI AP & Fh 254 a8 — a8 F R A vl g B T IR IER
HEFNR

[0071] &) K& H, Bl . HEE. & S 4. R A . B R4 & (calcium
phosphates) B A 4R AFEARER B LEFER . BLHEMIGHERRZ

[0072]  b) JEIEF, GlniE AR BREE IE A K  AE AR BRAT (A TR BR 8 AR IR . AL i R &
BR . H i Bs PR R LT = T BR 4N,

[0073]1  c) MRS, BliniEky CEOR R ALLF 4R PR E T IR L IR R
REAHAR K OEUE RIS,

[0074] FE—AERAFRF, HIFAHT OREA, 3 BHIFIEE TS P H—MkE M
HAEH TR EAR BRLEREEIR K SO KBRPEAHEZN T EHBEED
BREA B . AR L BB ATARBR — B B RS . B ALK R R T K R R AN AT RERE Y o
[0075] fORAE—MIERIEHE T RP AR AL EDE B AR, 20T B LT AR
ASBRBFHESHRFARFN - FF R ZERFRE. — LK. SRk
1,1,1,2- MU 248 (HFA 134A™) BR 1,1, 1,2,3,3, 3- LA HFA 227EA™) . Z & 4Lk 5
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HEESHERMESS R RMERBSNHEFHGEZRORERGHER . FridinEZE
B R R EBREMA T EH AR KA WAL E Y BE RBUR S, B A ZEE A st 7
YERIE I RVE TR BB SV, FE 7T L&A g5, Bl =W ER L B44E .

[0076] HEE&EEHMEF T N T EEZ %S (American Pharmaceutical
Association) HMRFIZAYIMIEFIFM (Handbook of Pharmaceutical Excipients),i@it
SIRBEEFH AL

[0077] 7 4IEMFH 2, M\ HA R AL EMZ — 18T FIBRB K = E A A A A,
URRBERRIT RSN BEFNEE N QB RRRESE, FELRAFENSILEMR~E
BT AR . EEFERNHEHEFREMBEFE. INATERR KR IT ST R
FARKAPUEMHOFER BEL 0. Img BL) 1g 7GRS (BN, AKBMILEY )/ T
PEEJEEN . BT, £—MUER A K BRI RAE S, 824 R 35 K158 1. 0-500mg/ ke 44
& LIk 1-200mg/ kg Wﬁ%%ﬁﬁﬂ%?%gﬁéﬁ‘ﬁ\ﬂio A K BRI & W16 T B R S (B4
WRYE PTG YT BB 00 ™ E 1 DA RGN N B R R R RETT B84 76— AME % B TR
BIEYE T AL T R, B RA NENDIREA 10mg - 200mg 44454, X LR T &7
HIEE VRN / BB B T W BUERTRE .

[0078]  InAGUHH CAIHIIREE, B EN SN EFBERERNRTHARZ. — K=,
WA R B i (BRI B BUET B AR AT, WA E R ER &, R
i 12 2 i B A ange ik o, MR & BB (K. S840, SR A B R s B Wit 3, I A
RIBIEYHE LA 50mg - 1g/ke A E . fR1% 10mg - 500mg/ke 7 4% i A , 20 R 4% FA g B 4
FEA, A K AL S LA 1 - 100mg/kg A E B . T KR, £ H 1 - 100mg/kg
HE,

[0079] A EE— D ARG RAET FH AR HEALE P67 B5m B RS, AT AT RS M
T A RSB A R A AYA Y. EXEERT, 2K AR HEIIIEAR
JEGEA B LE R A EE LR KRB A . ik, R —IK 0. Img - 1g/kg 1R E, 41
1% 10 - 200mg/kg A E . 1% FT LARFEE 2 R A K00 B 1 iSO XU EL 20/ o SRT, 72K
WABRHT, FCL SRR / BEERAERRANLEY . XS, kR RS
R E T ERA KA PAEY— IR FIR ZIRE IR

[0080] AR EAHIAL AR R AT A TI6IT B BB R F R . SR SRR R AR
5 0] PR 1) o P B 970 B 20 FO SE B R (B R IR F LTRSS B RW SRR SR ER R
BimaERL R ER A KB R ER (Papillomaviridae) . £k &R (Polyomaviridae) «
TN R B BT B M I B R W B R B R R IUR SR ORR B BIRR
FALHRRER . EMRERL AR ERL WDRRER. DRRF A MM R &
B R B ER Hepeviridae) IR R B R BRBFAL (Astroviridae) B fEmR FHH
HRRAER 8 AEE Deltavirus) FH/RGVHEFR (Bornaviridae) FITHRE. ik
RERER. U FZRHR LRRERL BIRRER BRBER. EARER AR S
LR ER ERAFERL SUMZE R R SR RS AL ERRR SRS R AR S
g » BRI B IR R 5 B RR B R

[0081] FETMEMIRFPAH T EFmERLE.

[0082]
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sarcoma-associated herpesvirus)

MR AA

BK-##

B19#% &

JES X TIT T
128
AET M & o gk e 5
A3 .f-.,ﬁ%(}luman foamy virus)

ERAER

[0083]
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SR 2

EEZEI XY

B

PR A&
¥ #2355 3 (Hendravirus)

ARAEH

AT R R

AR 5 oA

EMERmE

Bk 3635 5% & (European bat virus)
#5487 % (Duvenhage virus)

IE#: 5 AT

RBesh HA-CH

o 248 .3 f& K 7% % (California encephalitis

$ LAk

%4244 5% % (Sin Nombre virus)
RIBFF(Seoul virus)
hemorrhagic fever virus)

FE 47 -& (Sakhalin virus)

G AR E

5 & oK 9% % (Uukuniemi virus) |

[0084]
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EPEET]
FRE R bR IR R R
JRARF 365 & (Guanarito virus)

LeWRE
7% W 38 %4 (Sabia virus)

| AZR#E

T R EREADE I A,
T EAB)
FA%AB/ICH

SIRATF5 & (Parechovirus)
B 3% #-&(Food and mouth disease virus)

FRARR

ALtk s%-& (Sapporo virus)

AR % (Human astrovirus) 1

WETERE
PFRG-REME
RAsm#

[0085]
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| %% f& % # & (Tick-borne encephalitis virus)
B¥AhAE

H AR AE

B A X AE

B R 57 F(Murray Valley virus)

BT FAE

AERF X 5 &

BRI X 7% (Hepatitis G virus)

B GRREX 74 (Hepatitis GB virus)

T V-3 |ohr X &
H Rt 1 R 9 5 & (Bornavirus)
T

[0086]  ffLifeih, A K EARIMEWIA TIRITIREE. FEARRBEAN, KRB HF H A 7K.
LRI TR B IR A% et i £8 3 1R (isavirus) WAL E %3 (thogotovirus) i
B IEBIEE R (bird flu) FURERER. WRHETH/MER B RS, KAl R EES
HEZNYD, B an S AL (BFEAN) .

[0087] AFHEZIIRIRA, A AR A KILE P Re 0 P U0AZ% R B VS M R ) 2 IR BOR
BRAVIZEREEE. BEEH, WABINEETIRAR A UIZREHS R PA EE /K
N- RS0 ER 73 o 2RT, G A6 B 0I5 X N S P BT REAS 10 R, S R e T dn Ak & 0 0 s A P B
ARG ST RKAAGER T ZRET AW B R ABHIEIE Y, 1
BICUEW Y Btk W B A TR EEH

[oos8] T (Di). (Dii).(Diii). (A) F/ B (C) BILEYIRIESN B A BEIHIE M A — Fha]
BB SE VA2 A BT A FF Y FRET P UIAZ PR BG VE T U 52 v » tR 3% b, 76 1% FRET YU & i b ik 4k
BT 25 uM TRILH Z /D L) 50% M % FEA% . 7Ei%iEE D, % BRI%R 5 AR A R FAE B
WA DAL IR AR T B TR D RAE BIRT A6 R BLE B (vO) B % PRI, iz, 781% FRET Ml 5 i
TETIRM BRI L) 10 nMEEZE DL 20 uM ) 1C,. B AKMBIRE (IC,,)
RAEYIMEEY FEREYNZ IR A RN EE, R MEK 100 uM - F/b 2nM 75
ML EWRE R BIPIE R BDERE (vO) THEERIK.

[0089] = (Di). (Dii). (Diii). (A) F1/BR (C) HIL-EHIHIA M 5% B35 M AG —Fha] Bl
SEVES AL 2 TR CPE MsE . HRidshth, BT b &407E 50 uM TRIVEE /DL 30% 5 %
FEAR. FEZBHEY, AW EEHREN SHHRBURER (CPE) MRRREMTiHER .
fEFET ATP A7 7 5E v (Promega) W5 JER L (1) &b 22 A 40 MO N AR B e O AL 38 (1 4
MBI MO A AE 7. ARG I A0 T8 (A & B AR R 5% Y6 B (RLU) ) 2 9% =5 Ak e ) o Ak 3 1
B HOAEXT D6 B AL (RLU) M L, 44 5 P AR B R BRI ORE R AE 7 F1 03— 1k, 188 % CPE
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Rk, Dlikth, Fridib &47E 1% CPE Bk RRIMH E L) 45 u M ERIEZE DL 10 uM K
ICso FHBARIMMBIKE (1C,) RALEMINE EMFBREMNFThRENI A RERER, R
MEK 100 M~ Z /b 100nM FEE P BT B IR E R FIEI RLU MR HHE B EIR

foo9o] @3 (Di).(Dii). (Diii) MHEMTTUE—FMEHZMECHRESHER. B
BB RS R R AR B, BGR TR T RS . ik, TR EARETHT
1RYT OB BT R 357 I S S 570, B AR % 2 BT TR T - U B TR I K K 3B 4
7.

[0091] THEHMAFEEBIAALEINESH -

[0092] (i) AUIZREREGFINE S A 40HI (Fra 23 m FREN ) MAS. MIrkrnRYl
A% BRI 1 70 VA e i BR 1] BT DA A B PR DD AZ BR BRI 70, 5 00 R Bm B R VDAL ER B
). DIk A )i BRER FIHI )2 2011 4F 10 B 21 HIRZZKIF5 A4 61/550, 045 K% E
PR XAFRER () SH0IRE, B3 HEEEHAFREAIFARL. BE
H, %< TF US 61/550, 045 FI1k &4 608 X 5 BUACEL B4t 1% SEit 7 & UA X ik AL & 0 i
EZ SR SR #REEE HEHARL,

[0093]  ZZEERAER (D) KWAEWT TR 2% ET SRS . BNEaw. 2
ea 24 FE 254 3L BTG B AR Ak SN B X i BR AR X ok 44 BR 2 HOR A M)
. BATRE T (HAPEiZERE A H S EBARE CER ) -

[0094]

{6y

[00951 H

[0096] R'EEEl -H. -C,_ Jbidk. - (C,. R A - CH, - (C,_ FFkRt)
NH,

[0097] R*%&H -H. HQ"’N‘ A

N

-C, gkt ~Hal. - (C,_BhkEd ). -CH, - (C,_ . ke

). - (CHy, - (EEERKFTE) . - (BEFBURNEEZL—A % E N0 A1 S Ay
JRFH) 5 B 6 LIS, HAFPTRRAIEERE - C ik, - K. -CN, -CHal ,. - &%, -
NR°R'F1 - CONR °R’;
[0098] RMEHE -H. - C,_ g,
[0099] - (CH,), - NR°R®,
[0100] - (AFEiEHZEACHYT b B 6 JTTERIF BRI, H P iR 0 E H Z /b —/Ni% E N, 0 Fl
SHIZEF ), HAFFrREMAE%EE -Hal. -C,_ &, - NR°R. - (CH,),- OH. -C(0) -
NR°R'. -S0, - NRR', -NH-C(0) ~0-R". -C(0) -~O-RMEHEL—NEEAN. OIS
HIZ% R T B 5 B8 6 TCHFF ;
[0101]  BHH b RV RP—EHRIERIR, i Hdh R2M RP— IR
[0102] RY%E -H;
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(01031 REHE -HEBL - (CHp), - (EEB AR FE), KPR EEH - Hal
-C i BRERP R R —EMRTFE -CH,- F2E - CHCH, - BOkE -
CHCH - , LW DMEIR# - C,_ feE. - K&, - CHal ;. -R°R’. - OR°. - CONR’R’. - SO,R°R’.
PR EIR T H IR

[0104] R%EH -HM -C, g%,

[0105] RUEE -HF -C,. Jmk;

[0106] R°EHE -H. -C, . - (CH,), - (EEMBEERRFFE). -S0,- (CH,), - (fF
WA BRI 5 2 ) | - S0, - (CHy , - (BB EFTEL—MEE N0 S KIRIETFH
5-10 TEIBZHEA ). - (CH), - (EEHEBRRWEEFEEL—MEBA N, 0 R S IR
FHI5 36 TR ), HPFTRBAREIRH -Hal. - CF,. - C,_ JE&H - (CH,), - 5%,

[0107] R%%&H -H. -C,_ Jm&EM -C,_,FiHEE - NRYRY,

(01081 R“%H -H. -C,_JxEA -C,_,WHE - NRVRY,

[0109] RY%EH -H. -CF,f -C,_ bk ;

(01101 ®HF P mEZ0F1;H

(01111 w4 n R0 0.1.2 5L 3,

01121 AR PLI%E I PR VDA% BRIBE 1 7R 2 AR 3R R M SR 5 45 5 9 T3448US ML R #5519
RRIE AT E RYIETN (A) BIARLE, B 5 B ZRIENEMAF ARSI AR M,
BRTHEN ) RS PRE R S BRERRIE i R UK TR LAY R E 2R
WEK TR R @I 5 HE AR B (A) B ER] AT 2 2% E T 82 1
B ENSY. 2 e LAY IR BT E . B B AR AT BE S o i Adk B S R Ak
HEHIBEMHIER. TCTEAHEAT T2 X

(01131 FAMRIDCIE T P VTR BG4 72 5T R B4 5 4 13450 US MIFLFEIFFH
R IE B CHIR R (C) BTRLE, @I 5| B Z BN ST AFHABTEIEAL L. e
#, Kok TR (O KIS E@E R, S B RIS S 7 RULFTIR LA I E 2R
R R #d @i 5 A FFAR L. BR (O HE9T LMTEh 2 2% bl
I3 ARG 2 &B LR L R RTZ . B AR SN FE A i i A R A Rt ik
i E IR AR, TXHEAET T E L.

(01141 X Bradk BIME 45 -5 $ 0 57 . 8 8 e B BR I, 7T LR AT BIE &5 4 #1745 B R &
REIE S MHI. P0i%RWE 454 30 72 32 B B35 61/550, 057 BT 2 LA H @ =
(I1) S5HIRIARLEFN / B W02011/000566 FEAAFHIMLEY, BE 5 B EETAFARAE
FHANARIL . fEEH, K %TF US 61/550, 057 % W02011/000566 HIAL-&HIRIE T . & BULE Y
PRI LM77 R DK i & YRR 22 3 AR s B BT Fdid@ it 51 F A AR 3

[0115]  J@3K (II) WML &P MEEI R 2% F Rl BREW. 2 &Y. It
2900 FE AR R 25 AR A SN e S B A B EE X b B E FOR SR, HiE X
wmE .

[0116]
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[0117] Hrh

[0118] Y &S;

[0119] RMEHE -H. -C, sk, - (CHp - F5&. - (CHy), - &IFE., - (CH), - i
H. - (CHy), - OR®FI - (CH,), - NR*R®;

(01201 R®*%&BH -H. -C, (fcdE. - (CH,), - ¥, - Hal. - CR Ml - CN;

[0121]  R¥%EH - FHE. - BHE, - FhH, -C(-R®) (-R®) - FH. -C(-F®) (-
R®) - Z#EREEF - C(-R®) (-R®) - Hft

[0122] R¥%EH -H. -C,_ k&M - (CH,CH0) H;

[0123] R®IEHE -HAM -C,_puk

[0124]  RTARSAHBIEE - C,_obidk. -C(0) - C, b3k, -Hal. - CF,. - CN. - COOR®, -
OR®. - (CH,) NR®R®, - C(0) - NR®R**f1 -NR* - C(0) - C, }i¥t ;

[0125] REFMIRPHIIMIEE -H. -C, M. - (CH,) - FHHE. - (CH), - ZHFE. -
(CH) - FFfidk, -OH. -0-C,_ghedk. -0~ (CH,) - F&E. -0~ (Cl), - ZIFREFM -0-
(CHy) , - ket s

[0126] & R®M R¥—#E&£= 0. - CH,CH, - . - CH,CH,CH, - BY - CH,CH,CH,CH, - ;
[0127] pRE1-4;

[0128] q & 0-4;H

[0129] r&1-3;

[0130]  HAFTRRIAE  JIRERM / SO e 2 0] DUEIE 3 — N B AN BURE RTEUR.
[0131]  W02011/000566 FI{L A4 EAEA (XXI) -

[0132]

(XXT)
[0133] B 242 EA MK AR S 8025 B AR S0 BEYD . Xof il 1 s = xof ek

[0134] Hrp
[0135] YA1ZF@—i R -RPAEF—IRRY,
[01 36] RIO\RIO, %u R 10”%’ ﬁzﬂjiﬂﬁi E %—ﬁ‘nc 1= CG‘_ i]eﬁ_%\cz - Cs_ %%\cz_cg_ m%\ - (CHQ)
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.C(0)OH. - (CH,),C(0)OR", - (CH,),0H. - (CH,),OR®. -CF,. - (CH),- ¥ %% &. - (CH,)
.C(O)NH, ~ (CH,),C(0O)NHR™. - (CH,),C(O)NR"R", - (CH,),S(0),NH,. - (CH,),S(0),NHR". -
(CH) ,S(0) ,NR*R, - (CH),S(O),R®. & ~CNs - (CHp), - FHH. - (CHy), - FFEH. -
(CH,) NH,~ - (CH,) NHR"*F ~ (CH,) NRR';H 2 /E %M EALH)

[0137] RMEBZ.C, - Co Bk, - CF,.C—Co - ME.C, - G B, - (CHy), - ki, -
(CHy , - FE. - (CHy), - FFLEM - (CH,), - F5FE  HRAEEHEUCH ;

[0138] X #%& B CH, C(0). C(S). CH(OH) . CH(OR™) . S(0),. -S(0),-N®H) -. -S(0), -
NR'™) -+ ~N(H) -S(0),-.-NR®R"®) -S(0), - .C(=NH) .C(=N - R") .CH(NH,) .CH (NHR"®) .
CH(NR™R') . -C(0) -N(H) -. -C(0) -NR"™ -. -N(H) -C(0) -, -NR"™ -c(0) -
NH) .N(-R'*) F10;

[0139] R%¥EH C, - G~ $iE. - CF,.C—Co— S 3k . C,-Co BREE. - (CH), - Fiddt. - (CH)
W FRIHEE. - (CHY, - FE. -NRRVM - (CH,) , - &FE HRBAREEURE ;

[0140] R FIR'PRILHMIEE C, - Co— Sidh. C, - Co- M EE. G, - C- MREE. - (CHy), - T4z
. - (CH),- FFHE. - CF,. - COR®HI - S(0) R H AL B

[0141]  R™SRSCHUIEE C, - G B C, - Co— JHEE . C, - G- BREE, - (CH,), - FmaLAn -
CFy; HAREE A BLH ;s A

[0142] nAESFMEFRTIEE 0.1 F1 2,

[0143]  7E W02011/000566 [ kT 3, RiE “EIEFE IR FEFFER T8 1 - 10 MR
ARZE, B30 1.2,3.4.5.6.7.8.9 B¢ 10 NMEUARZE, Frid BUARE: 78 49 Fh 5 U0 F 40368 J 57 3h 3%
&, 852 F.CLuBr B I ; -NO,» —CN. -OR’ . ~NR'R”. - (CO)OR’ . - (CO)OR’ ", -
(COONR’R”. - NR’COR””. -NR’COR’ . - NR”CONR’ R”. - NR”SO,A. - COR’”; - SONR’'R” -
0OCR" . =CR’ "R””OH, -R” OH.= 01 -E;

[0144] R M R” & B HAr ik B S GeE ML REE . - OB FRbe s oS e 5 3 4 55
FRITT ek, B — BT A5 BB R e & s R TR BUR Y

[0145] R MIR”” B BT HIE B ek G 5E Bt IR Bt R e 2 e A S L S
Bl R AEF -NR'R” G H

(0146]  E & B bedE M At B R e R R S HE AR
H R AT AR -

[0147]  FAERFITHBNETHRET _FPIIHR T HERBETHHRBERRSTE M2
B EEmSIR (NI ) S IREHIT (REXRS)) KNI ERAMH, [F15ix
HMERIT A RPN A RKIEERNA . 5T 2 B FEEMEIFT S, RSN
FEM 2003 FLAR—BELERMN, 5T A/HIN2 115, & RIFERIVER AR T
e SEPRE, BT 2009HINT FIZE+5 M HIN2 FR Bk X & NIke 2 (&R Z A & RI5EiE )
BAPGM, RV HINL RN M EKF (B ZHEFF AL T Kt 4 S R R 4
7 (NAT)) B2, SiREXF S, WHO RE T 7 2007/2008 RS I EZ 1
DRI A/HINL FUZ51E 3F BAERE S 3RFFEE T 2008 B B =FFF . 78 2008 FE 48
MFEEAFEEFEERHF (JLEER), HP g ihite 2 S 95% BoRa BE XS
AP BB X 2 HE R WBUT S EMEN N IBOR AT & T R — BB &
RIKFH L, BAXHE RGN FRKKIEIN. AT st A R BITIERER,
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ELHEAAEEANSINTURSAN B EZEZRAESHIT THISH R X &Rk
A2 EIREG IR A A EARSME AT T 287, RIENEEDRER. A, 20
2, EEREM B T XA RFSEHDEREENRS, X—RHELEBTHAE
XS EHITRBFARB R,

[0148] R E R SEHNGIFZER TR EBHNEFEENTS. SR ER SEE
56 P U0 A% BR T Vi 1A 5007 £ 348 38 e 49 o 1 368 o 45 L o 2 0 T D A R K B b YR S R
B, XA T RABEAYMHIAFEE LA, B ARRMBEENADErR. HTH
AN DIREERRFTIE R “HatE” MLkl ( KRR B R BN ) FrfERNX — 5L, TR
HPM IR s ®ENBFEREER. XMEEERNAMASESBERPIRKE, FE
[R] b 3 B e 3T & - ma ROk RN B AR AR

[0149] FEFRA RARBREK (Fl SN ) X FEAE AL AR B A8 R B A R,
DR bt 3 o i B ) e B AR S P R X e SR AR AN BT BE 5 AROBE T2 B 7 A KA AR 48 7 1K 45 -
5, Toie 2 AT AR B ik, & B A A 5 A DI BR B AN IE 25 & #1570 & X B 35 A
KIFRATHEGX — 3 38254,

(01501 P )% B IBA-471 1] 77 M8 &5 5 30 1) 77) 1) 4L 6 BB 1) T P 70 A% BR AV 4 3 o il &5
B SRR W XU i R P A B A RO B 4 NI e 2R R 2 S BR R HI R R
i 24 1 KRB AR, T BL-& JF 7 X0 7= A 51 25 P B0 SRR M A A0 o 5 06t 5 S TR 0 B PR 1) 76
P

(01511 (ii) AFEFIHFERRMNHIFINAE S (Fral 8 E T REe ) £+ TEANEL
HETEMER (NERE) REBINHFIKAES. RERERAHMNGIFZERTRA
B A RIGMERIEIE . 510D S R GBS BINE 456 R0 P UIAZ BR A V& TR BB 07 Y18 1 1 31 77 @
i 45 L7 B T A A T K A MR S5 TR B . TR B B X T A L P AR 1 TR A
I 5 A BHUR R ARG AE S E I EEER . XETUTESL GXEARF
B PUR A RIH £ R FERFE AALEIAE R FHE R T iR A S MRS
M 1. XM EER RN AYHESFECERBYRIRE, 3F BT S8
LW E - ROk RAEAERMBER . Ah, () TTEX R AEEMHIFIETR TS
LiRAZAT ARSURFERHFE REGBEHFINAEF.

[0152])  SiZUh, ik BB —HRAEIMEFIME LD —MUEY 5k 8 8 ARSI
Az D>—MEMAEE .

[0183] A T ZEB A STIVER R K E —H R GEHHFEEEAR TR ) M/
8 (C) MEY.

[0154]  BEA T IZEBMAATIEMARIE AR ESHMHFLBEERARTFER D)
K4b-&4. @R (11) KAL-&%). W0 2011/000566, WO 2010/110231. WO 2010/110409. WO
2006/030807 B US 5,475, 109 F AT AFKIL-EH UL K flutimide K H MY LT HiSH
(favipiravir) X HEFEUY . BREIIL X EZRZERES (epigallocatechin gallate) Fx H AL
. CA B A% B 24 ) S S Ak

[0188]  (iii) REEEHMHIF SHALEBREHDSHIFKAH A

[0156] VSRS R SEEHIHR R EE TR EHANEZEENT A . 83985 R 558
256 R0 A V7)1 BR i v M 0 B0 A 3R 1 49 6 ) i 45 L o 38 PR A G KR R M R 350 B
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&G TRH AR e b e 2 40 P SE A 0 R A BRI B 5 A E O 4E A LR B R AR
HEZ (Flum®) masBRBENNsRnAsmEihERbEEH. XETUTHESE xi&
AR BP0 55 25 R I 582 A B BIE FVLHIAE Rlib o B T Brid A& M5k
BBBIAMEN S F R

[0157] XMEEABNAMEESIBERPIDRKE, 3BT ZBEEERFE - MW
RiXZMBEAERBIEARE. o, () TTE X REEIGIFprdOR S BFEETA
[F 7 25 SR AR 416157 5 SRS BRI B &

[0158] BRI, MGIEH ERE ARSI EL—MUENEEL—MHHER
EREE IR A

[0159]  Xf Tk ML BREFIIHIA] (4R MBI A EBREFHIFR) WE RG] . 5
Bl FEFLIRK T KT MARK TS (peramivir) . KDNDANA. FANA FUBR AT RTAEY o

(01601  (iv) REEEMHIFS M2 EIEMHIFIHE

[(0161] WERAFREIINGIFIZERTREHHERIEENFY. 4 XRER A
256 R0 R YA TR TS T 00 11073 438 Tk 400 1) 58 i 4% Lk B 34 B ) A T K T P b R 55 R
G o FRTHIE S PR BB X575 55 40 M P SR A B 3R & BRI 7505 AN [F] 9 4 B A A 40 B SR SR
BhRJCH R E M2 B FRIEMNFFINAAEEDRBEER. XETUTESL X
AR ZEBY B P99 55 245 R I 522 A R RIAE AL ATE Fth | o B H/E B T Brid 44 MR
BRI ZEN 1

[0162] XFhEEARNMAYAES SBEMMYTURE, H BT S EEN7E -\
MR RAEAAARBIERSE. AL, 1) BT &3 RA B HIF BT R (0 S B R 27 T A
[F] HLm SR AR RN 5 R S B RIRIRH S

[0163]  BLAYML ik Q EIRE AR EWANHANEL—FUEMERL—F M2 @
EIHIFIEE

[0164] X M2 JEE AR (592 R M2 @B HIFR ) WA AR . SEEEHEENIRE
FEF &N 2% o

[0165]  (v) RAMMGIHE o« FEEFHENHFNAE

(0166] WP TR A BGINHI RN T R G EREENT A HXRER SN
S5 B 0 PR DA% PR B T M RN (%) 14 43 4 0 51 SR8 o % L 38 R R R R 9k 55 0 B
YL, TRUH e PR X7 B3 A0 M P9 SE AR B R A BRI S A R 4E M /M SR AR EH R o
HREBNMSANASSEDEBEER. XETUTESL XERRAXUNIRES
R 582 A B BAE A SLEAG R B ER T Frid -8 MIUR B A5 /1%
TR

[0167] XFEEAMHNAYAES FBERMYTURE, 3 BT SEREHMFE -
RiRBRMEERBIERRE. A, Q) TFEXRABIGNETR MR S8 FE T A
[F B B AR A 5 5 R A BRI HAE .

[0168]  BLAYML, G EH ERAKE-AREAGHENHANOEDL—FEMEEL—Fh o H
WEEBRHIHINAS .

(01691 Xt o BFEEEFINGIR (Fral R e o FREEREAIGIN ) WA REARY . sSSHa
#% Chang %%, Antiviral Research 2011, 89, 26-34 TR HIML AW,
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[0170]  (vi) REBFHHIFHEHE B ERERAEE

[0171]  FRBGRERABEMHT R ER TR AMNERIEENFY. X RERAEHNE
256 A A DA R TG ViR T 07 1 34 5 0 ot 5188 o 45 o 0 PR A T KR B M R SR B
G TVHARR T o 7 0 P P AR P BB B RS R [ 5 4 L 4 4 R B4
BIAREEARRAGIHOAE R E I EREER . XETUTEEL X SRR FH R
FARIL TELRMERNSIRE R, R ER TR A S PR E RN EYs)
TI R o

(01721 XMEEFRNAMAES FECERMNYFKRE, BN SBEERNFE -
RERBRMEEERBIERR . IhAh, Q) TTE X RABIMEFRNR S EBFETA
Rl 30 = EEAR B 605 R A BRI A A .

(0173] BRI, Kk E FRME AR AHNFIFINEL—FUEMEE L —F RN
MREEFR A A

(01741 Xt A AN R BEEAR I BCAR BB R PR ] SEB BFE/EF THERR AR & B AL
A4, 190 Fludase (DAS181) . siRNA FIBR AN BR 5= % W R 15 5 5 B4 (ErbB BRE BRI
A Ab1 BB S %  MAP BB . PKCa~ /- 5K ERK 155 REBKEWL AL TFIE (BEEW) .
(01751 (vii) (PLIGHRIER) K& BEHIHIF S AR AMLBRIER I HZ (adjuvance) FI1L
AW (AR HUA 2500 COX $4I177) (F11m COX-1/COX—2 Hi ) 3% Fe COX-2 #%I7) ) . fg
FALBNHI T EP AR (Fr5l 2 EP4 Bk ) (BRI AN / SRR RELE (Bt CB2 ¥ish
H) BAEE. REBRERESHENHRZERTRABHEREENHS. 4 RERAH
Y &5 B 0 P U0 A% B VS A A7 P 22 3 A 40 b ) et 9 90 2 38 B ) 34 T K e 3 b ot 55
TR o A MR X 98 F A0 R PO SR AR 09 3R A BRI S AR B/ MU R TR IE IR I FE 24 (1)
WAEYRA SRR TRERENEREFEREREE R, T A5 hRBEER,
X B AN F 2SR M R I 52 AR R AR FALHI R Rk | B R B0 Ve AT Frid 4B & Hdt
DB 253 F1 2

[0176] XM &EEHRNEGYEE S FECEMRNYRIKRE, H BN S ESE R E - 1
iR RAEFERIBIEAS . ok, (1) BT REEMGFIFRE S EBAETA
[ i B AR BT 657 5 R A BRI EH A S .

(01771 @z A H1LEW

[0178] FIE4H 7K ) KLEY.
[0179]

®)
(0180  AKIRGETER (1) B A, K& PR X

[0181]  R'Z -H.-Hal. - (FE&HBURHI C, Jheke) « - REBEURAC,_ Rk dE) | -
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(RGBS EE )« - C - ftdE - (EEEEUREI C o Fhdede ) L - € Jede - (Rt
BAREIHE) 8 - X -Re E—MUEHEHT RS, %2 -Hal. - ({EEHERH C, -
ekt ) (E AP G PTG BRI Hal, BHIER F) 5 - C, Ji&: - (&R
RIFE) (EPFrRFEMTENBRRERIERRE ) B - X' -R'. E—NEMRIEML
HHES, Rx £ X' -R.

[0182]  X'J& 0.C(0).C(0)0.0C(0) ;S.S0.S0,.NR*.N(R®) C(0) .C(0)NR®, {£i% X' /& O B NR %,
BALE X2 N FE—MUERNZET R, X2 NRERFRGEE—BERS -7
W, HATLMEE &S H 0. S BUEH N ZER — MUEMLHARF, X2 NRAR'Z -S0, -
R,

[0183]  X*& 0.S.NR*, X*Li% & 0.

[0184] X*& 0EKS, X *fRi%&% O,

[o185] X2 0k S, X ik 0.

[0186] R'E -H. - (fRIEMERKI C S ) . - (E&BEREI C, ikt ) . - (fE
EAREREI S A ) - C - Jidk - (MEEBEBUCH C,_ Fhdede ). - C ek - (fEIEHEL
REFE) . MERZE -H, - (EEHEBRK C, ot s ) . (R BRI FEE ), B
R - HE - (fEEBERARFE) . EREAFS, MAEENL, FENRREE X
Felih 1E AT 2.

[0187] RREH5-20 MEEFHEMIEEE 1 -4 NEH 0N S MAREFRIFASE
BED—ANUHWEE, K rid B4 7] LR EEpE IR ik, Frid 20— NI TF
R, N5 R a5 AR . EARIEH, RREEH 5- 20 MRETFHAMTESH 1 -4 1%
BT H3H BEFEDLPARRE, KR R R AT DLk g B . EEH Rk, pr
BREDLTHNIRF RS — AR IT IR, a5 E SR A ER . REIE IS4 7] ik
H :

[0188]

[0189] Hr
[0190] X ANFFEFE. 2 CH, NH.C(O)NH. S B¢ 0, i H.,
[0191] Y j& CH,o
[0192] FE—MEBREBRNELESTRD, XY ] MESE—EFAFAEH 3 - 8 T
B, HoAT AR WA ECABAR . X-Y () B A5 S E4E —CH,—. —CH,~CH,—. —0- Fll -NH-.
[0193] RFRSHIZEE H. - C,_Si&E BGE. -CN. -OHA -0-C,_ bk
[0194]  R°Z -H. - ({BEHFERM C ki) . - (EEREERK C, FE) . - (£
EHER IS AL ) 8L - C - i - (LI EURMFFE ), R X2 NR Y U R*E AT BLE -
OH, fiti%keith, R*Z -H. - C,_ S Bz,
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[0195] R'E -H. - (FESEHEBURET C, St ) . - (EEMBURK C,. Tt ). - (fF
WAREARBIFEE ) . - C L & - (TR C, 3R ds ) 80 -, fidt - (MR
BRI 75 8 ), B SR X NR S, I R*AN R AT A B A — e Rk 5 - 7 Jo3f, Hoa] ATk &
£ 0. SBEA N, BLEME R NRY, W R R AT LGS B 5 - 7 T8, HA] LUE
HEA 0.SBULHE No ik, R'2 - Ho- (R FE) 3t - (REBURm C |
At ), Bk, RYE - HER - (R BRI ) .

[0196] R°Z -H. - (MEIEHEBURHI C, ikt ) . - (EEEIARK C, ). - (fF
WA EE) . - C S - (RIEMEURAI C, AR ) 8L - C, e - ([T
BARHIS R ) . fhifth, R°&Z - He

[0197] R°Z -HBR -C,_ kif.

[0198] FrAREEREIEMNEREEEKE. - CON. -NR°R, -OH Al -0-C . BT
BEAEMER - &K, FRIELF.

[0199] Pk RER et 5 BB BTG IR EEIE E - C i E &R ~CF 5. - CN, -
X'-RHI -C,_ Judk - . fhikhh, FrRBUEL - & (fi%F) . -0CH 83k -CN.
[0200] @ (O HMLEY

[0201] TFHE%H T#R C) WLEY.
[0202]

{©)
[0203] R HEMEMZ, AR FIE P, BRIEFF UH, TUAREZER © BILED”
BAE LA BN EY . 2 Y BT 2 BLAR F MR SN TE R  XoF 4 B E X A
hEEHIREY .
[0204] FEARKEAS, HER O WHEWTE, EH THKE L.
[0205] V& N&{ CR’,
[0206]  X'/& 0.S BENR®, 3% X'& 0.
[0207]  X*& NR°.N(R®) C(0) .C(0)NR®. 0, C(0) .C(0)0.0C(0) ;S.S0.S0,.SO,N(R?) BEL N(R®)
S0,. fideHh, X2 NR °B N (R °) SO,.
[0208] R -H. -Hal. - (fRIEMEEUIRED C, ek ). - ([EEBEBURAIEAE 3-20 4
WEFHEEESH 1-41MEB 0NN SHREFHBEHRKEZHRER ). -C,_fi -
(EIEHEERAREE 3-20 MREFHETESH 1-4M%EE 0. NS M4BT B3R
WEHER) 3 - X -R ik, R'2 U - (RSB C, ket ) . - (R
(G Fhkedt ) B -X*-R'
[0209] RYE -H. - (EEBEBARAIC, Jidk ). - (ERBEIRIIEEHE 3 - 20 MRET
HEAEEHE 1-41MEE ONMS MREFRBAKLIAER ). -C,_ SH - (Fika
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BAKNEE3-20 M BETIHAMFESH 1-4MEE O NS AR THBERELHE
H). fidkH, R'2 -C,_ Sk - (EEEIRANEE 3- 20 MR FHAMTESE 1-4
AMi&EH 0N S IR RFHRIBHAREZAER ) . ik, R'Z -C  JuF - (EERpEA
MER 3-20 MEEFIHAETESE 1 -4 MNEB ONMS MREFHRBRAHLIHER) .
[0210] R -H. - (FEBEEBUCHI C, k) . - (EEBEBARH C, FF#) . - (F
WA A ) - C fedE - (MEEHEVR C, ) Bl - C, g - (fEiE#k
BARHIS 5 ), sk X NR, U R*MB AT BAZ - OH. fRikth, R®R2 -HEk -C,_ 4.
(02111 R -H. -R7E{ -X*-R', ik, R°2 -H. -C,. JiH - (FEEBULH S
) 3 -S0,R’, fifkih, R°2 - H,

[0212] R -H. - (EEHBURI C,_Jrd) . - (EREEBURI C, FFfi) . - (fF
AR TR ) . - C et - (BRI C, R ) B -C, ¥ - ([T
EARAOTS 3 ) o ik, RYE -HER - (EEBERA C, Jedt).

[0213] R%Z -H. - (fRIEHEURII C, Jfed ) . - (EEAH C, FkE) . - ([F
AR EE ) - C bk - (MEEBER C, IR ) B -C, Wt - (fTiksk
BARRTS 5 ) o fRIGEH, R°R - C - bidk - (TIEERA &) 3 - (T mEuRmc, .,
WL )

[0214] RUEH. -C, ke, - FHE . EICN. ik, RO Hak - FH,

[0215] R'Z - (EIEMEBARMEE 5 - 20 MR FHEMEEH 1 -4 MEEH O.NAS
MREFRIHFEEREEL—ANIMESE) . ik, R'E -C,_ & - (REsERK S
),

[0216] R& -H. -C, g -C, bidt - (ERFERHIFSE ). ik, R°E -
C -t - C . Jukt - (EIERBERHITTE) .

(02171 n & 0-4, LR 0B 1.

[0218]  Fr&R AT EATEMERETT LUEE K E. - N, - NR°R, - OHF1 - 0-C,_ B,
[0219]  PrRHIERGeHE . 5 B BB 2 R EFABE B EMEEMERET UL -C
PR CF,. - Ny - X2 -G JREAM - C, JrE - FE.

[0220]  ZEAP B AR B RYE I AU1E B0 T 25K B3 (9 & Fh iR B AR B T RAUEH AR A 7
MEREM S K. RECELEHBERNNIEEH T ZBNARERAT T #R, HENYE
FE IR B SRR B R EAA R G A A B R IR T X e AR SEE 7 R . SERR b, X F4H %
SUBEHIBARN R T F R0 55 W BBk B9 SE e 2 & B B9 77 2000 & Fh R 88 o bl A Jk B B 25
[0221] "R SEREGI O T X028 5 B AT 25451 U B , 48 R 24 3 A8 A9 52 S T B PRI ) 22
SK B s tH B0 2R % R TG T 9 PR 1

Sche {51

[0222]  FRET P9 V04 BREEHE 14 0 52 v

[0223] W Dias %5, Nature 2009 ;4 H 16 H ;458 (7240), 914-918 1 B ik ) AR RE 1) & FF 4
W T BB IRERAN VIZBR B 1 5 BURBOR B (TAV) PA-Nter F B (HEBR 1 - 209) . 1%
EHURVBMEIESH 20mM Tris pH 8.0.100mM NaCl F1 10mM B - 52 ZBE RIS i P, 154
WA TEE - 20°C,
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[0224] ¥ 20 MBRELHGAH 5/ -FAM 3@ J6[FF0 3/ —-BHQL ¥ K FIXUEFRITHI RNA oligo 1E
J9ifid PA-Nter [ A UIAZ BR B IS 1 Z4ME TR A - RNA T B2 AR K P B TR HH Rk 6 A
M F B OGS S8,

[0225] A NEA S FHBAS S 20mM Tris-HC1 pH 8.0.100mM NaCl.1mM MnCl,.10mM
MgC1, K1 10mM B - 3%t Z.BZ RO SE Bl » PA-Nter B IRE R 0.5 uM A1 1.6 LM RNA J&
Yo WA A VIEREAE DMSO 1, —RIEFNIK EEE IR R T T IR, TR AR
BRFL DMSO WRSZ R 0. 5% « TEH PR ZIKE T ARBMBR LB R B ENESFE]
BRI E T HATIR. ElEFHREN 0. 1 oM # SAV-6004 fE RS L.

[0226] FE—3N/\ GBI E & 384 FLIAER IR (PerkinElmer) MIFLH R4 5 1l ML &
YRR - I PA-Nter FBEHUE , BIREFEH HAEZER TIHE 30min, AEMA 1.6 uMAW
JE R IP AR RNA SR . BEJS, TETE W EIR 24048 (Synergy HT,Biotek) H7E 485nm
IR B AC AT 535nm B R S T I E AR 5 RNA FI38INM R M5 S - s /e ka2
35 %), BURE 2 35. A 20min HA[H) YR GM5 S HIE TR IR AEWVIRIEE (v0) . &
B 5 R AL 2R (A A EUAL S 4 A 2 AR L B0 v O ) %6 BEARK o B0 KA HIFNIR BE (1Cs,)
RNE SR Z B E D R A S EE, FH B K 100 M- E/A 2nMFEE A
M2 B IR FE R T V186 R SGEE (v0) THESE],

[0227] ZHMRBURIEA (CPE) MsEL

[0228] B AU i B m B (TAV) 3R B & B A N £ F= ¥ R A+ L (American Tissue
Culture Collection) (A/Aichi/2/68(H3N2) ;VR-547) . @it LA F 75 vk &l & 7/ 7 1 &%
W : #£ Mardin-Darby K & (MDCK ;ATCC CCL-34) 4 ffz F % % 5% 3, 1 Reed, L. J. M
H. Muench. 1938, Am. J. Hyg. 27:493-497 1 FT ik FH 50 % A 4R 5 52 I Ye 79 & (TCIDy,) 43 il
SER B AR B

[0229] FH&A 10% R4 ME (FBS) .2mM L- BEBIEA 1% AR (£HK E PAA) 1
DMEM/Ham” s F-12(1:1) ¥53254% MDCK 4 LA 2 X 10440 H0 / FLEERN/E 96 FLIR . HE
FRYRT, B AL 37°C 5. 0% CO, i & 5 /Mit, ATZEFLRIE ST R~ 80% L& 2. 4
AL AW IBARTE DMSO 1, —JRAE 25 u M A 250 uM F#ATIR . 78 H b5 W7E 1%
WE T A BLEAF A, R EAE & S FFIRE T AT, BB YRR R s 7
% (DMEM/Ham’s F-12(1:1), & 5 ng/ml BREEBER 1% 54K ) 1, LAMER LKL DMSO
WERN 1% . R E SRR R = (DMEM/Ham’s F-12(1:1), & F 5ug/ml fEEE
HE§.1% DMSO Ml 1 % HiAER ) 1, MEEIRRREE S MOI) 4 0. 05,

[0230]  BREHrFREI B A PBS BT —NRGETRE, BRABNLEY —EMA B FLF.
A TR MENERILD (B, AEREEER ), MIMARERER. 2 U RS
R, BMCES—-REOH#EIT. £ 37°C.5% C0, FIRE 48 /M5, F 5 Mds W 8245
MR MAMEFNE SRS EESEENRTE .. 25, A CellTiter-Glo I
MAEFE SPSEE: (Promega) U ML ASE F1. NOHBUE HiBW, mEANFLPINAN 6511
BEMERRF, EEARE T TRENE 15nin. 285, 60 v 1 B EB A EH RS, B
Synergy HT HRiZE2: (Biotek) JWWEKJE (RLU).

[0231]  FH-5 R E G 1) A< A B 40 R AH L AR R R e 14 Aok 358 %) 440 FD P A 6o 4 B A 77 A7 4BV
N ERIME . BENRIRE THEXER KT 80% KR AL A R4 TR, 7
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BRI E T H#HITIR.

[0232] WMTHHEZUEVLENFEN FHAMBURIER (CPE) KIPEK BG4 HE
FRTAE S AR RE (RLU) Aok 25 /3K % 1 oK Ab 28 A R 3 O W B2 (RLU) , 4R J5 AR R B9 R % e O
anRIAETE ST —4L, 1830 % CPE BRI, FH B KIMBIKRE (IC,) —2UEMMElEMm it
VTR A SR ERE, RER A 100 uM - F/D> 100nM JEE A B4 ERE R 59 RLU
Wa L T+ AR B

(0233]  SEMEGI 1 :1- FE - R R B &

[0234]

N\\
(02351 7E 0°C F 5] NaH(11. 3g, 281. 7mmol, 60 % ) 7£ DMSO(75m1) = & & Y& % i n
% T DMSO: & B (150ml, 1:1) 89 2K 2 - Z. 5 (15g,128.0mmol) F11,4- =R - T %
(18ml, 128. Ommol) KIVREH, ¥ REIEBSWIEEE RT) HiH: 2-3h. RNELG, R &Y
BN K 10% HCL ¥R . 4% H A EtOAc ZEEX. FH Na,SO, TRAHUE , W45, @i il
1% (10% EtOAc— Cbt ) 4k, 183 1- KE - LI FIE (2) (19g,86.64% ), AFEGEIA,
MS :m/z = 171 (MH+)

[0236]  sEHEH] 2 :1- FE: - IR P BRI H] %
[0237]

f

[0238] [ 1- ZEHE: - IR RAS (17g, 99. Ammol) 7E DCM(200ml) o (VAR S HE 3 218 s
IIANEA = 7T 242 (DIBAL) (140ml, 25% A9 H 3RV , 248. 5mmol) » B iZIBEMAE - 70°C
b 2h. SNSEASE, B INE A BRE A IS B MU K, AR E I SR S 1E RT 1
F 16h, AR EAH & F 5 (DOM) ZEE, F7K. #h/KBe%k, B Na,S0,F1. IRGEHHIAH, 15
B 1- R - IR A S, AL EWE (15. 5g, &) -

[0239]  sCiEfl 3« (1- K3 - B3 ) - FEERIHI&

[0240]

OH _

(0241] 4§ NaBH, (3. 2g, 86. 2mmol) 4347 AN N B ¥4 #) (9 (K ) 1- 2K 2 - IR 02 ¢ e

(7. 5g, 43. Immo1) FEFFEE (100m1) VAW, SRISTE RT 4t 16h. RELTEAE, HHER

JE T AR AL S BN R R K . KRR ZIR S, F EtOAc BEER, FIK. 3K Bei, T

B (Na,SO.) , ERKET. HITEELIE (15% EtOAc FI KM ), 183 (1- %E -3
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IR ) - BEE, NEBEE (6g,79.8% ).

[0242]  SEHafsl 4  FEARR 1- 2K - A P ERAOHI %
[0243]

[0244]  Ja] (1- K3 - SRR HE ) - FEE (11. g, 64. 34mmol) 7E DCM(100m1) =P f ¥ ¥ 7 i
A TEA(17. 5m1, 130. 68mmol) , SR /5 7E 0°C N FFREBE S (MsC1) (8. 9g, 78. 4mmol) , 45 Jx R V&
EYTE RT 3 16h. RN SERSE, G H KB RIFWREE . SR 7 T DOV, A DOM
B, FKFIER K BRI E WLZ , 285 F NayS0, T18 . WZEE HMAHLZ, BRI R PR -5
- R ERE (10g, &), AABEIE,

[0245] Sl 5« (1- R4 - B ) - ZRERIHI&

[0246]

[0247]  [IPEFEE R R RARR 1- A - SR E FEE (10g, 39. 37mmol) 7E DMSO (30ml) )
R N KI 0. 6g, 3. 9mmol) F1 NaCN (2. 89g, 59. 05mmol) . #A 5 ¥ HL7E 140°C#i e 16h.
RB5E A fa, G H KRR, B BEtOAc 2L, F/KFI Bk RSB HLZE . AR5 8 H A Na,So, T
158, W4, BT IEARAE Y (15% EtOAc I CBEVEIR ) ditk, BRI & Y, N ik
(2.5g,34% ) .

[0248]  SCjEfsl 6 :5- ok —6- EAX —2-(1- FREE - I REFHE )1, 6- —&F - wgng 4- §
PG RS A1 2%

[0249]

[0250] AL (10. 8ml, 10. 8mmol) Ky F EFIE R 5 $hEe 2 (10. 8ml, 10. 8mmol) ¥ HH
BERIRE T UE, IOAE) 2- (1-ZREE ) ZF (1g, 5. 4mmol) KIFEE (MeOH) ¥R+, 7E
60 CHitt 24h. RERKHBEKET. BRKWBETENH Goml), REFIMNT -2- 28
—Hfs (dimethyl but-2-ynedioate) (844mg, 5. 94mmol) . X MIRSHAE 60°CHiEE 24h,
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B, BREET. BREVABET ZF K (10ml), F L40°CHEMB A IR 1he KA RIFR A
MAEKRET. HITERIELE (40g Si0,;10-70% EtOAc I THEIAM ) « R AY S EtOAC —
ECHEEE, i3, A Et,0 BEifk, EZ TR, BRI, AKX A EE A (0. 110g:6% ). LOMS :
m/z = 329 (MH+) .

[0251]  SEHEB 7 :5- ok -6- A 2-(1- FRE - REFEL)-1, 6- Z5F - B 4- H
R 1 1) 2%

[0252]

[0253] & & L4E (7. 66mg, 320 umol) 7E/K (1. 00ml) HFHIERINA BRI FEER 5, 6-
FoAk -2- ((1-ZREIN ) FE) mng —4- FERFES (0. 035g, 107 umol) 7L PYELIR (THF)
(4ml) PR EDF . B iZIBEYITE RT Hidk 72h, SR /5 H amberlyst (H+) IE B HE B K, 1T
I8, BKET . BERRYE Et0Ac — BT, B2 T4, B2, A AR (0.012¢ ;
32% ).LCMS :m/z = 315 (MH+) »

[0254] ST 8 :5- Fodk -6- M -2-(1- RE - I RAE ) -1, 6- =& - g 4- F
P g 1) 1) 2%

[0255]

[0256] 4% 5,6- — & H -2-((1-F & 3 L £E) B &) & g 4- F B P I
(0. 020g, 60. 9 umol) ZEE [ MeOH JAYR (435 1 1, 3. 05mmol) HAYIFVRAE 100°C ANk 20min.
KR AR AR ZF . H MeOH FRBEFR R4, 7E Amberlyst MR (H+) M7 FINAZER
FIER . TIEPIRL AR ER G, ZERET. 5 MeOH —&HEE, S8 /5 H Et,0 ¥eik, BRITE
B4, A EE (0.011g ;49% ) . LCMS :m/z = 314 (MH+) .

[0257]  SEEM 9 :5- }2 4k —6- A —2-(1- R FE - TP EPH ) -1, 6- —& - B -4- F
L R E B e 1 ) &

[0258]
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[0259] FHERARAFA FEMBEARDPESG 6- “8REE-2-(1- FHE - REBE)- B
e -4- B R B 5 (55mg, 0. 167mmol) 7E THF (2m1) o M9 & VR 0 N\ 2M B % 9 THF ¥ R
(0. 419mL, 0. 838mmol) « ¥ [ SR AWM P F 110°Cm#A 10min, RIFA N, BR
ZF. AKMIOUZELEF DB RERRED BRSNS, HK A 6K
(0. 020g, 36% )« LCMS :m/z = 327. 8 (MH+) .

[0260]  SEHEM] 10 :5- F23E —6- Z(4C —2- (1- 25t - SRR FEL )1, 6- — 4 - Mg —4— 5
PR R E B RZ Bl %

[0261]

[0262]  4ZHEEFXT 6- 2k -6- F|AL -2-(1- BE -FEEFE)-1,6- & - &g -4- F
B B LB (SZHEB) 9) TR RIERAE i 55mg 5, 6- ZRREE —2- (1- KA - IR RAE A ) - m
g —4- FERPEEE AL T 5, 6- ZFHE -2- (1- R E: - B PR ) - Mg —4- HE S B,
NKABEE (20mg, 30% ). LCMS :m/z = 403. 8 (MH+) .

[0263]  sLyitfh) 11 :5- $2Hk —1- AL -6 &K -2-(1- 2R3 - A RERE ) -1, 6- 25 - B
g -4- FPER LR R i 2

[0264]

[0265]  #ZHREF XS 5- F2 AL -6- AR —2- (1- R E: - RERE ) -1, 6- 25 - BIg -4- FlR
HlE (L) 6) Frid iR /EH 200mg 5- ZEBE A 2L —2- B &L -3- (1- & - TR
H)-2,5- 28 -[1,2, 4] 7B 5- FEAZEE AR T 5- Ak -1- B -6- S0 -2- (1- %
- FRIREE AL ) -1, 6- —& - MENE -4- HBR B8, AE @K (35mg, 20% ) o LOMS :m/z =
357. 0 (MH+) .
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[0266]  sZHEBI 12 :5- 3% -1- B -6-HA 2-(1-FE - RERE)-1,6- _&F - &

nE -4- R &
[0267]

[0268]  FERETXT 5- 2 HE —6- HAX 2-(1- FE - REFH )-1,6- ~5F - mwng 4- F
Be (SEhadl 7) Frid ¥R 1E B 140mg 5- 24k -1- & -6- HAC 2-(1- FFE - REHF
H)-1,6- ZH -WEE 4- FRRIMEAM T 5- 25 -1- A -6- HMR -2- (1- 5 - IR
RE) -1, 6- & -BiE -4- PR O, AEEE{E (30mg, 23.2% ) .LCMS :m/z 327. 0 (M-H) .
[0269]  sEHE®] 13 :5- F2Hk -1- L —6- EA0 -2-(1- BB - FRERE)-1, 6- ZH - %
WE -4— FAR FR LI B ) ) &

[0270]

[0271] FHEESSRTEZHRE PN 5- 25 -1- P -6- AR 2-(1- K& -FREH
F#H)-1,6- —H - Mg -4- FERZES (175mg, 0. 491mmol) A& (0. 98ml, 1. 96mmol, 2M fY
THF %) BIREDI R INNEALE R Me,AL, 4% HAE 60°Cin# 16h. RN 52 SE, B HAIKEE
183 K, S35 F EtOAc 2EBX. #RJG RI/KME KRGS FMAENE . REHH A Na,S0,T
B, BTIRYGE . I il & BY HPLC 4idl, BRI BB, AR A tE & (40mg, 24% ) o LCMS -
m/z = 342. 0 (MH+) .

[0272]  sEjEf] 14 :2- BROK -2- FEHF B -5- 2 2 -1- I -6- 10 -1, 6- & - M50E —4- Ff
FE FP S il %

[0273]

[0274] JE&F 2-(BE -2- &) 25 (2g, 10. 3mmol) JBREREN (329mg, 3. lmmol) F1 N- HF
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HEPR MR (432mg, 5. 17mmol) 7EZEE (5ml) FizK (Gml) dh§IE-ELE 80°Chn# 2h, ¥
AT -2~ BB =P B (809mg, 5. 69mmol) AL, WK ZIBR EWE S E R B 5h, REH
EtOAc #5%E, FI/K RO 3R K ek, T18 (MgS0,) , BAET. #HITEMEAIE (40 Si0, 10-60%
EtOAc HITVRRIEWE ), 183 1, 2, 4- »& —menikeh ) ¢, oM EiiiRY. B % (5. 00ml) 7
Bz meRYD, F 130 C A b o n# 3. 5h. i EtOAc RV HNIIR A4, F 2k ki, T
# (MgS0,) , BRRETF. BHITRILATE (24g Si0,:20-60% EtOAc HITEEIA ) , B EIFRAEL
Y, AR EIRE (0. 43¢ :81% ). LOMS :m/z = 351 (MH+) .

[0275]  SEHEf] 15 :2- BRR —2- R 5 -5- 2L —1- AL -6- H AR -1, 6- —& - g —4-
B e i) £

[0276]

[0277] G EALEE (8. 2mg, 342 umol) FE/KH HIEBINABIBEFEE 1) 2- (BRIK —2- L H
H)-5-FE -1- BHE -6- EAL -1, 6- ZEAMIE -4- FERPHES (0. 1g, 285 umol) 7E THF &1
AIVER . 24h f, @i AN IM HCL BB K B, ZEEX EtOAc o, A Eh/KBE%, T8 (MgSo,) ,
AR . MWL &Y HPLC ik, BRI R =4, A A4k (0.010g510% ). LOMS mm/z =
337 (MH+) .

[0278]  SEZHEH] 16 :2- BRI —2- AL HR AL -5- F2 4L —1- L —6- AR -1, 6- & - g -4~ F
B FR BB AL ) I 2%

[0279]

[0280] & 2MEEE (1. 71ml, 3. 42mmol) 7E THF FP IS 2 (BEE —2- B ) -5-
H-1- B -6- EM -1, 6- —EMEIE -4- FERFES (0. 1g, 285 umol) I EHAE T 100°C
FERB P N 20min, 1, I3, B R7E MeOH H7E Amberlyst 15IE MASHIFAE T T
60°CHit: dmin, REAEZEPER: 1h, I, REET, 5 Et,0 — I E, BEREIL AW, N
A E4E (0. 040g ;40% ) » LCMS :m/z = 351 (MH+) .

[0281]  SEEfR) 17 :2- BROK -2- BLFR AL —5- Rk -1~ &L -6~ R -1, 6- & - 1%ng —4- F
B S5 TR R It e () bl 2%
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[(0282]

(02831 ¥ & A A &K -2- & (202mg, 292 1 1, 3. 42mmol) . 2- ( BE 2% —2- & B ) -5- &
H-1- P HE-6-FHMA -1, 6- ZEEE -4- FEZFES (0. 1g, 285 wmol) A1 THF (1. 7ml) HIEEH
RE T 100 CEMES RN 20 240, BEEMSRAMBAEY, BRET . BiTH| %A HPLC
gk, B[R F R, R EE A (0.0158 514% ) o LOMS :m/z = 379 (MH+) .

[0284]  sEjfffl 18 :2- BXOR —2- FEFREL -5- 32 5 —6- &K -1, 6- =& - Mg —4- FER P
HIhil &

[0285]

[0286]  7EO°CH I IMERERFEHUAE MeOH F AOVA YA (15m1) F1 1M KOH Y MeOH VAWK (15m1) . 10
s fa, B IERR A B BRI E I RIS F 2- (K -2- &) 2JF (0. 50g, 2. 58mmol)
FIBEHE S, 7 60 CMAE K. R IHMIREMBERRET, BERKWIA T EtoAc, K
MELK PSR, T MeS0), BRRET. BERKWETEN (oml), BT 2- LR _F g
(0. 403g, 2. 84mmol) Kb, WEiZIREMTE 60°CHERE 1h, REXRLEF. H-HZE (1oml)
BIRRY), £ 130°CHNH 90min. I8 ENHIMEM, 5 EtOAc —iSHf BB, H 2= T, 1B 34
=), R AEEE (0.161g;18% ) o LCMS m/z = 337 (MH+) .

[0287]  sLjdfs 19 :2- B2 —2- FEHE: -5 B HE -6- E AR -1, 6- Z& - WEnE -4- FERH
#%

[0288]

[0289]  HRIBSCHEH) 151 F 2- BRIE 2- LB E 5- 8K -6- 840 -1, 6- —& - Ig -4- B
40



CN 104619699 A i Bg P 32/55 7

B FES (0.050g :0. 148mmol) & T AR A=W FrAEA AP LLIK A €18 4k 712 4k 1 &
(0.020g ;41% ) . LCMS :m/z = 321 (M-H) »

[0290]  SEREMI 20 :2- BAIK -2- ZLFREL -5- 325 -6- E MR -1, 6- =& - Mg -4~ FHERF A
T P P 1) 2%

[0291]

[0292] KEH 2M FRRZ (2ml, 4mmol) fJ THE VAWRAD 2- (BKOR —2- LR AL ) -5- BB 5 -6- &
R -1, 6- S MEnE -4- FEREES (0. 05g, 163 nmol, Eq :1. 00) & EHAE T 150 CAEMKK
freR Ny Lomin, 4D, 3. K [ERTE MeOH 1 7E Amberlyst 151E MiRRIIEAE T F 60CHE
H bmin, R/EEFRBEE 1h, T8, RRET, 5 Et,0 —EWE, BEREL A, MEEHE
& (0.015g ;27% )« LCMS :m/z = 336 (MH+) ,

[0293]  SEHEf] 21 :2- BEK -2- B -5- 2 0L —6- A4 -1, 6- =& - WE —4- HER R R
FE B B | 2%

[0294]

[0295]1 % & F W & -2- B (347mg, 500 1 1, 5. 87mmol) . 2— ( Bk 2K —2- £ 1} ) -5- 1
i -6-EAC -1, 6- “EMENE -4- FEZPES (0. 50g, 148 umol) A FRE T 150°C7E fs 4
hnE 10 8. WA M RMIRAY, BRET. KEERKYTE MeOH F7E Amberlyst
15IE M RERIFFAE T T 60°CHLHE min, REAEFEHH: 1h, T8, BEET, 5 Bt,0 —&HF
B, BRrELEY, NABEE (0.012g:22% ). LOMS :m/z = 364 (MH+) ,

[0296]  SEMEGY 22 2~ BROK -2- BL AL -5~ 24 -6- AR -1, 6- & - Mg —4- PETR
R P ) ) 2%

[0297]
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(0298]  dpsEiEfs 21 o Brad i A 2- (kR —2- FEF B ) -5- B4 —6- A -1, 6- &%
e -4- REZ NS (0. 070g, 208 umol) FAFERZ (0. 5ml ;4. 58mmol) HAT A L, BEIRBILA
¥, AR BEREE (0.055g :64% ). LCMS m/z = 412 MH+) .

[0299]  SEJEf 23 :2- BRI —2- FE R AL 5- B -6- E M -1, 6- & - -4- IR -4-
FEBRR &

[0300]

[0301]  fmsEjdsl 21 ATk A 2- (B —2- B ) -5- 323 -6- E AR -1, 6- &M
WE -4- IR FER (0. 070g, 208 umol) FI 4- HAR M (0. 5ml 4. 38mmol) FHAT A M, B 2ix
LAY, AR AGEE (0.016g 518% ). LCMS :m/z = 430 (MH+) ,

[0302]  SCHf 24 :2- TR —2- B -5- 2k —6- S -1, 6- “& - MiNE —4- FEEZ
BB ) %

[0303]

[0304]  BMSEFEGY 21 AR A 2- (BKOR —2- B3k ) -5- 12 8k 6- AR -1, 6- Z& M
Ig -4- FEZHEE (0. 10g, 298 nmol) MK ZZ (0. 5ml ;3. 98mmol) BATH ., BEIIRREIL A
¥, AR A GEE 0.054g ;42% ) o LCMS :m/z = 425 (MH+) .

[0305]  sKjEfl 25 :2- BAOR —2- B -5- 25 -6- EMX -1, 6- Z & - WuE 4- FERRA
BRI %

[0306]
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[0307]  fnsEREH 21 FETARMEA 2- (B K -2- R E ) -5 2K -6- M -1, 6- &%
g -4- FERFNE (0. 10g, 298 umol) FIFHEFZ (0. 5ml ;6. 10mmol) HEAT A k., 18 bRk
&), AR AEEE (0.059g :54% ). LOMS :m/z = 412 (MH+) .

[0308]  sEjfiff 26 :2- BXOK —2- BEER L -5- 22 -6- (mbuE AT —1- BREE ) -3H- Mg -4- R
RS

[0309]

[0310]  fISEHERY 21 P ATIRME A 2- (BRK —2- R ) -5- 85 -6- 88 -1, 6- A8
g —4- BHESFES (0. 10g, 298 umol) FIMLME LT (0. 5ml ;6. 06mmol) 1T &A%, 18 BIkR AL 4
¥, AR ABEE (0.059g :54% ) o LCMS :m/z = 412(MH+) . LCMS :m/z = 375 (MH+) .
(03111 SEjEfl 27 :2- (2, 2- 3R - 2.3 ) -5- B -6- EHM -1, 6- Z & - \Ig -4- H g
R 5 ey 1] %

{0312]

g

[0313]  7E 0 C ¥ & B8 & % (38.6ml, 38. 6mmol) f¥) MeOH ¥& & 0 A\ 3| & & 4k 4
(38. 6m1, 38. 6mmol, Eq :4) f] MeOH W+ . M IRGBIKIR S, HIBBUNA S &4 3,3-
FKEEAF (2g, 9. 65mmol) B 150mL B JFEHA T o K iZ IR AL EIR T AN 16h, 40, B R E
T o KERARYIET Bt0Ac, FIEh/KBEME, TR (MgS0,) , RRETF M= F CHCL,(50m1) ,
FIT -2 SRZER —FBA (1. 65g, 11. 6mmol, Bq :1. 2) AL3E, ZEEF T N# 1h, RIERRETF.
RRARYET ZF (1oml), T 120 CERBI F K 4h, BRET, HTEELE (80g
§10,320-100% EtOAc BI T HEIE ) , B BUBR R, JR I 2 [ 44 (0. 42 512% ) o LOMS :m/
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7 = 348. 9 (MH+) .

[0314]  sEhtfhl 28 :2- (2, 2- =R EE - 2.3 ) -5- BE -6- EfX -1, 6- =& - g 4- Bl
Il %

[0315]

9

[0316] & S & 4L & (21.9mg, 913 umol) 7ZE 7K ml) P R B W N A B & A i #
EH2-Q-_FE-ZHE)S-RBHE-6-HMR-1,6- ZF - 4-F KR FE5
(0. 160g, 457 wmol) 7E THF (8ml) A AYVEM VLIRS . B Z IR A M7E EIRBiHE 8h, A 1M HC1
TR, ZEEUN EtOAc o7, ATk IS, T4 MeS0,), AR ZET . @i %Y HPLC 4ifk, 15 3
R =4, A EaEE (0.024¢g 515% ) LCMS :m/z = 337 (MH+) .

[0317]  sEHEfH) 29 :2-(2- R -4- & - 5 ) 5-BE -6- 8/ -1,6- =& - BiF -4- B

FH B A il
[0318]

B NN
[0319] S EALE (18. 7ml, 18. Tmmol) (9 R EEVAWR S LR 2 % (18. 7ml, 18. Tmmol) f
REEEBIRE, I8, IR 2-(2- 1R -4- |HE ) ZF (1g, 4. 67Tmmol) ) MeOH &+,
£ 60°CHEH: 24h, RRKETF. BERK|YBETEN 30.0ml), EFMAT 2- R F
5 (730mg, 5. 14mmol) . ¥ 1ZIBEWITE 60 CHiFE 24h, B H), R R ET . BRAMEBET _HFHE
(10ml), T 120°CAERE AP N 2h, A HPIERRVBRET, R 5 EtOAc —EHFEE,
98, FH Et,0 ik, B RN BE AT, AR E A (0.21g512% ). LCMS :m/z = 358 (MH+) .
[0320]  sEjiEf 30 :2- (2- 1R -4- F - FH ) -5- BE -6- EM -1, 6- —& - Mg -4- P
oEHE-S

[0321]
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[0322] BEEALE—KEY (23.5mg, 560 umol) FEJK (1ml) = FIVAE BN B 5 & 1Y
2-(2- R —4- FEH ) -5, 6- R HEMIE —4- FERRFES (50mg, 140 nmol) 7E THF (4ml)
BT BIERMIBAMEZENEE 24h, AASEEITAIN Amberlyst MBI ZIR A,
I, BRXEF. BRR|WS Et,0 — B, BRFEILEY, AAGEE (0.02g:41% ).
LCMS :m/z = 344 (MH+) ,

[0323]  SEHEMHI 31 :2-(2- 1R ~4- 8 - &) -5- BB H& -6- €K -1, 6- =& - Mg -4- FEE
FRH 1] %

[0324]

[0325] 4 K9 MeOH & (1mL, 7. 00mmol) MANBIEH 2-(2- IR —4- FFH ) -5, 6- ~8
FMEIE —4- IR FES (50mg, 140 umol) MBS . B EWT 120 CAERBE P I 15
SR, BITITIEWNER BRI Y, 5 Amberlyst M8 — IR S T MeOH o, fn#ty. EuE IR
FREY, RRET. BIRK/RYS Bt,0 — R0 B, H5 T, BEREUL &Y, HEBFEE
(0.032g :67% ) » LCMS :m/z = 343 (MH+) »

[0326]  SEMEG] 32 : (2" - A - AR -2- 38 ) - ZJERIHI&

[0327]

[0328]  FE/NET, K 2- IRERZHE (2¢, 10. 2mmol) 2— FHELIERBIRS (1. 53g, 11. 2mmol)
AR (2. 82g, 20. 4mmol, Eq :2) 52K (15.0ml) . ZE (15ml) /K (5ml) 43, 153
RIFBIRSW. AESEZREYRS, ABEIMAT (ZZB) 48 (0) (354mg, 306 umol)
¥ R R VRS IAE 90°CnE 12h, 30, K, F EtOAc ZEER. FHEh/KieisA HLH, i
(Na,S0,) , ik & K £ F. BATEEAE (B, 0% -5% EtOAc FICHEER ) » 18 BIbRE=
Yy, RFTCEHPRY) (1,67 374% )

[0329] 'H NMR(300MHz ;CDC1,) 8 ppm 2.06 (s, 3H), 3. 43 (s, 2H), 7. 07-7. 61 (m, 8H) .

[0330]  SEHEMY 33 :5- ¥Rk -2- (2 - FI Bk - Bk —2- A E)-6- A -1,6- 24 -
WE —4— I PR IR ) o 2

[0331]
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[0332] 7E 0 °C ¥ £ B8 #2 B (979mg, 14. lmmol) 7E B B (15ml) o (Y ¥4 Y& A1 & & 4k 49
(790mg, 14. 1mmo1) 7EFEE (15ml) FREH S I, WididJER £ E ik (KCL) . HIER A2
2- (2 - HELEESE —2- H ) ZBF (1. 46¢g, 7. 04mmol) 1, 7E 60 CHNHGE R . B | JEH
NH,0H H) MeOH VA4, Fe4Lin#h she. AENZIREY, REHETKYE . HRA|YWHA CHC1,(30ml)
R, FE PN 2B R ER g (1. 00g, 7. 04mmol) . K iZIEAHITE 60 CMBGLR, ¥
H, &K . BRRYWENRE /R, AR 8ml) . HEE/ME, EHBF T 140°Chn
#3h, A, BHTEIEATE (HEE :10% -100% EtOAc KDL IAW) , BRI EN~M, A
KEA®FEE (0.003g :0.12% ). LCMS :m/z = 351 (MH+) .

(0333]  sCjffhl 34 : (3" - FAEE - BEK -2- & ) - ZHERIHIE

[0334]

[0335] FE/MET, % 2- RERZHE (2g, 10. 2mmol) . [A] - B EHAEE (1. 66g, 12. 2mmol)
FIBRERER (2. 82g, 20. 4mmol) 5% (15ml)  ZEE (15ml) Fi7K (Gml) & 3f, BRI IE GRS
W RESAZREYMS,REMAN (=2K85) 48 (0) (354mg, 306 nmol) » K i iR
EHIMIHRZE 90°C, WHIH. FKHEERIFAEEIREY, BN EtOAc F. 5 EE
HH, KB, T8 (Na,S0,) , JRIEWRYE . #HATAIEAE (B, 0% -5% EtOAc FIC
), BERREY, AT EMIRY (1.828;80% ).

[0336] 'H NMR(300MHz ;CDC1,) 8 ppm 2.42(s, 3H), 3. 65 (s, 2H), 7. 03-7. 62 (m, 8H).

[0337]  sEififsl 35 :5- B -2- (3 - A -BKHK 2- EFE)-6- AR -1,6- &8 - %
e -4— FFBR AR B A ) 2

[0338]
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[0339] FIAHEZEH 2 FMHEINEHAFEEFH -G -PEKE-2-2) 2K
(1. 81g, 8. 73mmol) Hl#& 1 ZAAW. HEFE=, A BREE (0.07g:2% ) . LCMS :m/z
= 351 (MH4) »

[0340] S5 36 :5- FEHk —2- (3" - B - BKK 2- EHHF R )-6- B -1, 6- & - W
e —4- FBLAR i &%

[0341]

[0342] G&F 52 -2- (3 - FREBEK —2- 4 ) F3E)-6-E4K -1, 6- S Mg —4- H
B2 e (55mg, 157 umol) FE (7TM ) MeOH ¥ ¥K ) (4ml, 28. Ommol) 7E MeOH(2ml) & IR &
YIFE 100°C MBI - H WAV HH R BB G, ARG 1E R EE P BB, 1B BIAR =4, IR
M e & (0. 025g :47% ) . LOMS :m/z = 336 (MH+) »

(0343] st 37 5- Ak 2-(F - FE-FKEF -2-HFHE)-6- AR -1,6- _& -
g -4- FAEREIHI &

[0344]

[0345] FEREKEIR T, 5 5- AL —2- (3" - FEBE -2- %) PH)-6- £ -1,6- =&
MENE —4- IR BB (30mg, 85. 6 nmol) FIEEAEKEY (6. 5mg, 155 umol) 5 THF (2ml)
MK (Iml) &3, BRLEER. HZBEWELSOCH I | K. DA Amberlyst (15, BF
MG ), B Z IR A& HHE 10min, 38, BRET. 5 EtOAc AT k— & B, 15 2155/
a8, NAREE (0.011g;34% ). LOMS :m/z = 337 (MH+) 90 % 41 .
[0346]  SLiEf) 38 : (2',5" - HIZE - BEE —2- £ ) - ZBENHI&
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[0347]

[0348] FI A 5L MG B MHRMEHEMEEH2- - F HEFXEWR
(4. 21g, 28. Immol, Eq :1. 1) il & T ZA-E M. 584k 40 UL T 8 HOIR 40 59 72 SO 1 &
(4.7g:83% ) .

[0349] 'H NMR(300MHz ;CDC1,) 8 ppm 2. 01 (s, 3H), 2. 35(s, 3H), 3. 44 (s, 2H), 6. 96 (s, 1H),
7.08-7. 24 (m, 3H), 7. 34-7. 47 (m, 2H), 7. 53-7. 62 (um 1H).

[0350]  sLHEf39 :2-(2°, 5" - RRE - -2- ) -5- BE-6-EM -1, 6- 25 -
WE ~4- FER ZERHI &

[0351]

[0352] AIF 5 LM 32 PAHR FE FIEIEMEH 2-(2°,5" - — AR E 2-%) 25
(4. 7g, 21. 2mmol) AT —2- HR — R — Z. 8K (3. 61g, 21. 2mmol) H& T iZMWEY). 7 BEIrEF~
¥, AAGEE 0.84g;10% ). LOMS :m/z = 379 (MH+) .

[0353]  sEHEf40 :2-(2', 5 - R -FRE -2- EFE) 5-BE-6- AR -1, 6- & -®
WE —4- FERAN I &%

{0354]

[0355]  FIAEscitifl 29 FAHFMBRAEMEA 2- (27,5 - ZHH& - BK 2- HHFR)-5- 1
 -6- €A -1, 6- &5 - Big -4- FIRLES (22mg, 58. 1 umol) #4 T iZib-&4, 15 FH%
WA, HREGEE (0.018g ;95% 4 , 84%WLE ). LCMS :m/z = 349 (M-H).

[0356]  SEff 41 :2- ORI -5- B -6- A48 -1, 6- =& - wng —4- BT ESHI 5
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&
[0357]

[0358]  #R¥E 5Lt 32 ShAHFEIRERIEM A 2- RO R L (2. 5g, 20. 3mmol) il T iz
Y. S BIRERY, A BE i (0.060g ;1% ). LCMS :m/z = 280 (MH+).

[0359]  SCHEHI 42 :2- SR AL 5- R -6- 8L -1, 6- —& - g -4- PSR B
fry i &

[0360]

[0361] R 2-(H D EPRHE)-RE-6-HMN-L,6- A WwE-4-F 8K F B
(30mg, 113 umol) . FF % (2M B THF &% ) (1. 5ml, 3. 00mmol) F1 MeOH (10m1) HIIR-SEM
BT 140°CIN# 40mine BRI AR SIR A 15R R YITE MeOH F Amberlyst
PR SYIMAZE 2= EME . @i ENIE, MERRIERET, B2R8ELEY,
RXKEEEE (0.011g :35%, AA 95%4ERF ) . LCMS :m/z = 266 (MH+).

[0362]  sEJfA 43 :2- (2- IR - K& ) -5- B H -6- EA -1, 6- Z& - g -4- FERFEEN
il %

[0363]

Br® ™~

[0364] AR#E 5 L] 18 HAH R BIERIE(EF 2-(2- IRZFHE ) ZF (0. 50g ;2. 5mmol) F
R R ZH S (0. 40g, 2. 8lmmol) #14& T ZMA Y. B2 A & EEE R AR A=Y
(0. 084g ;9% ) . LCMS :m/z = 340 (MH+).

[0365]  sCilfsl 44 :5- Z BRI -2- (2- R - FE ) -6- M -1, 6- & - g 4- FIRHF
LELE RS

[0366]
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Br™ ¥
(03677 FE B JE B o, H2-2-RF FE)5,6- _H EW g 4-F R F EH
(300mg, 885 umol) 55 DCM(10m1) & 3F, BEFEBER. EZREBHMNZBE (MK
DCM ¥A¥ ) (2. 21ml, 2. 21mmol) o WG IZIR-EWINEHE 1 /DI, SRS B 7E MR NH,CL /KW L,
FA DOM 25X . R Eh/K IS W A LA, )% (Nap,S0) , MERRZET . HTEMEAE (Si0,;
DCM) , B EIARRRF=4, A E & (0. 33g :97% ). LCMS :m/z = 381/383 (MH+).

[0368]  SZHEf 45 :2- (2- 1R - & ) -5~ B HE -6- ER -1, 6- =& - Mg —4- PERFEEL
F2 i 1 % |

[0369]

B NF
[0370]  #R#E 5 SLHESY 20 PAHFIRIBRAEME T 2- (2- 1R - R ) 5- 7 H -6- FMR-1,6- =
2 - WEIE —4- FEZFPES (0. 08g ;0. 236mmol) & T A . 1538 G E AT R AIF L
&4 (0.032g :40% ) o LCMS :m/z = 339 (MH+).

[0371]  SEHEM 46 :2- (2- IR - *FE: ) -5- ok -6- A -1, 6- Z& - Big 4- FRRERE

B R 1 ) %
[0372]

[0373]  #R¥EHSEREM 21 PAHEAIRRAEMEA 2- (2- 8 - 3 ) -5- B -6- HX -1,6- =
& - g -4- PEGEHES (0. 08g ;0. 236mmol) A PIHERE (0. 4ml ;4. Tmmol) #|& T %S
Y. BRAGEHEERFFELEY (0.021g:24% ). LCMS :m/z = 367 (MH+).

[0374] ST 47 :2- (- 1R -KE)-5-RE -6- AR -1, 6- ZF - Mg -4- FER4-F -F
H: B i 1 1) &

[0375]
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Br; TN
[0376] AR#EESLHEH 21 FAHHEFERIEMERA 2-(2- 1R - ¥ &) -5- & -6- FHL -1,6- =
S - WiE —4- BFEEFEE (0. 08g ;0. 236mmol) N 4- S 5& % (0. 5ml ;4. lmmol) 4 T %4k
Y. WEBALEYILL B GE A& (0.042g :39% ) . LOMS :m/z = 449 (MH+).
[0377]  sCjEfh) 48 :2-(2- R - K& ) -5-BE -6-FM -1, 6- & - g —4- FR4- ;- F
B R B %
[0378]

[0379]  AR¥EHSEhEfl 21 HAHR AR A 2- (- R - R &) -5- 14 -6- Hit -1, 6- =
2 - WIE ~4- FHERFEE (0. 08g ;0. 236mmol) Al 4- FHEHENL (0. 5ml ;4. 4mmol) #1145 T %4k
&Y. BRI BEERRIFRELEY) (0.072g:70% ). LCMS :m/z = 433 (MH+).

[0380]  SEHfff] 49 :2-(3- “FIk —3H- BRME —4- HLFIHL ) -5- 24 -6- &AL -1, 6- —4 - ¥
e ~4- FER LRl

[0381]

[0382] 7E 0 °C # £h BR #2 ik (2. 85g, 41. lmmol) 7E FF B (25ml) M A 5 & & 1L 4P
(2. 3g, 41. lmmol) 7EHEZE (26ml) FHIAR &I, @it JERkE BRI R, & BB LB in
ANE|2-(1-*F & -1H- Bk —5- B ) ZfF (1. 62g,8. 21mmol) . K 1FE| AW 60°C
MBS, REEREF. BRARY A CHCL, (100m1) "W, AT -2- M =8 — 2.1
(1. 4g, 8. 2lmmol) . FHIFENIFIREMIE 60CINAT R . A EGE, EZ KRG R SIREY -
FA7K A0 EtOAc AL EBEFR R« 7+ BB HLAH, I EhKPEss, TI% (Na,S0,) , B2 R4 . BIRAME
ZHZ (2.5ml) PF 140 CEMBA 0 40min. A HEIREWEKRET, 15T MeOH,
HHIET Celite® REMERRET . BT HI% T HPLC difk, BEIF B, & A
& (0.014g ;0. 36% ). LCMS :m/z = 355 (MH+) 75% 4l B,
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[0383] sEHEHY 50 :2-(2-R-5-=ZH B E-FEH)S>-£E 6-HR-1,6- — &4 -%
nE —4- FHER R ER A H &
[0384]

Br™ '
[0385] FRERSCHEG] 18 FRTAMBARMEMH 2- B 5-(=ZRFHE) XELE (g
3. 78mmol) FNT —2- Kk 8 —FR Mg (1. 09g, 7. 67Tmmol) HATHI %, BRAIFTEHIZY, AKAR
@4k (0.29g;16% ). LCMS :m/z = 408 (MH+).

[0386]  SEiffil 51 :2-(2- IR -5- =M A HE - FE)-5- B HE 6- AN -1,6- Z_& - %
WE —4— BF R R L Mk i 1) 1) 2%
[0387]

Br =

[0388]  AR4E S SLHEB] 21 P prdAH ] RERMEME A 2-(2- 1R -5- =R HE - FF)-5- 1
# —6- FA -1, 6- "5 - HENE —4- FERTES (0. 080g ;0. 197mmol) A0 2M % i) THF AW
(Iml) #l 4% T iZtb &4 . B2KE BEERRBAREY) (0.043g :53% ). LOMS :m/z =
427 (MH+).

[0389]  SEHGf 52 :5- Folk —1- FHE -2- RELERA -6- FM -1, 6- Z& - g -4- FRA
B8 f 2

[0390]

Nao No

-8
[0391] ZEREREH T, BEMAF T (thiocyanatomethane) (17. 5g, 239mmol) Fll N- FF J&
IR EL (20g, 239mmol) 5 EtOH(100m1) & 3%, 1B EIR B (AIAR. 7E RT 1% Smin 18
IIABRERSA (12. 7g, 120mmol) 7E7K (50ml) HRIER. KB BINIB AT RT Hidk 2.5 K,
SRJE UK 20 % 10min SASHIINANT -2- S ZBR —H R (34. 0g, 239mmol) , 4§18 Y
REMBHE 2 /T, FRHRRFR SRR T 22°C. INAVKKFI EtOAc. HBEAEHLE, A hK
B, P Na,SO,F 1, 22K AR . FB B 5- (2- I —2- U2 3 ) -2- F% 3- (B
Bk )-2,5- ~4 -1,2,4- "B 0 -5- FEFE (62. Tg, 230mmol) BN BREENLT, T

52
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ZHIZR (110ml) , SRS 1E 140°C Nk 48 /Nit, B A, R E B R BT, 1B B SR =40, Az
fBE 4R, LCMS :m/z = 231 (MH+).

[0392]  SEjEH 53 .5- A -1- BHE -2- PFERE -6- 5L -1, 6- —& - WIg —4- P
R R g B 1) £

[0393]

[0394]  FEEERIEME D, 1 5- 724 —1- AL —2- (AR ) 6-E R -1, 6- ZEmsnE -4- F
B2 B Es (55. 0g, 239mmol) FIBRER4 (33.0g, 239mmol) 5 DMF (200ml) & 3F, BB AR E
Mo MMAFER (40.9g, 239mmol) , B B KR B MAE SEBEHE 3.5 K. @M% KR
RN SIZBEEY, FEFAREE, #H7EIELE (Si0,;10% -50% Et0Ac FIEEEE
), BEIETEN, ARAGREE (14.3g:18% ). LCMS :m/z = 321 (MH+).

[0395]  sSECjfafsl 54 :5- “FELE A —2- FMBLE -1- FHE -6- &R -1, 6- & - Mg —4-
i HR B 1) 2%

[0396]

o o
N_.Y.N
780
[0397] 7 IL BIIRIRFEHE 0 5- (FFHEEE ) -1- FE -2-(FERE) 6-FHMR-1,6- =
S W g —4- B B B ES (5.57g, 17. 4mmol) 5 MeOH (400m1) F1 DCM(50ml) 4 3f. fn A
oxone (21. 4g, 34. 8mmol) 7E7K (100ml) FHIAW . K iZIE S WIE BIEFE 5 /N, SR &
RET. KHRAKYA EtOAc WU, FI 3N NaOH 7K & KRR 7K 16345, B Na,SO, T-1, T8 i
45, B2 AL B, R EE K (3.7 ;60% ). LOMS :m/z = 353 (MH+).

[0398]  SEHEf 55 :2- H I -5 FEEHE -1- F& -6~ F L -1, 6- —& - BIE -4- FRF
[T EIES

[0399]

AN
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1,
[0400] FEBRVRIEIES, 4G 6- (FHEEE ) -1- F& -2- ( PEBBE ) -6- F -1, 6- =&
MENE -4- FRERFES (3. 65¢, 10. 4mmol) 5 CH,CN(50ml) &3, BRILEER. 1£ 25°CHEAS
R B 20min. EiF AR EEE (R, 30% -50% EtOAc B TRAMR ) R F It 5 =4
¥ (6% MeOH/DCM) AL tHA IR, RBNFFE =4, A AE . LOMS :m/z = 290 (MH+).
[0401]  SEHEH 56 :2- E A -5 FHEEE -1- B 6-EMK -1, 6- =& - ¥ 4- FRF
B i ) 1 2%

[0402]

_N_H2~,_
[0403] ] 2- L Hk -5-(FEEE)-1- FHE 6-HM -1, 6- ZHwEg 4- FEE P IS
(0.907g, 3. 14mmol, Eq :1. 00) HIVEA ¥ NN FZH) 2M () THF &% (12m1, 24. Ommol) . ¥
ZIR A YTERE S R T 140°Chn#k 2he BRI M RNIR S, B BARE =, KA E
[E4& (0.90g :100% ). LCMS :m/z = 289 (MH+).
[0404]  SEjff 57 :5- FEEE -1- FH -6- MR 2- 7] - FREFHEBEEE -1,6- =

2 - MENE —4- R P B A
[0405]

[0406]  H5 AU T BE4H (75.9mg, 676 umol) AN B 2- B # S5-(FEHE )N 1- _F
B -6- F -1, 6- ZEMEuE ~4- BB (150mg, 520 umol) 7£ THF (15. Om1) FI DMF (3ml)
94
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RV T . K5 BIRIE St HEE 10min, SRE FUKIRA . RIZREEMPEEHMA (3- F
FIEHE ) FREREE (140mg, 684 umol) 7E THF (Iml) P HIER . 14 R RIR-A M ZE ST
o BN (3- FEZEE ) FREBLE (140mg, 684 L mol) 7E THE (1ml) HFIVEW, RGN %8
EMEZRIHE 48 /M. F EtOAc BB EIIRAY, FAMAN NaHCO, /KA HUF 2R /K e ik -
F Na,SO, FIRAVE, EFIRYE . BHTINREIEE (K, 0% —2% MeOH ) DCM iBH ) , 15
BB, AR E A 0.070g 129% ) LOMS :m/z = 457 (MH+).

(0407]  SCFEHI58 5-FREE -1- B -6- E A -2-H) - FEAEFHEBERE -1, 6- 8 - %
I —4— B R P B A A 1) 2%

{0408]

[0409] 4% 10% #40HK (palladium on carbon) (20mg, 18. 8 umol) JINAF|EH 5-(
EEE )N, 1- R -6- FA -2- (8] - FIREL PR A R AL ) -1, 6- 2 MENE —4- Bk
(0.07g, 153 umol) 7 Z.ER Z. B (5m1) F1 MeOH (5ml) A MRKIBIRESE T . A SLEBT
MRSV, hE T, HESE . BZRAYWTEEASRKAATHEE L/, S5, )
JERRET. FCKEM DM BLIRR AT, M MeOH/Et,0 4 &, BRIFENE Y, RKAE
[E4% (0.03g :53% ). LCMS m/z = 367 (MH+).

(0410]  SEf#EH] 59 :5- FHEHE 2-U-F-FEFHEBEZE)-1-FHL 6-2M/R-1,6-=
S - g 4~ B ER R LR AR A A

[0411]

G A
[0412]  FERRFEHE T, 4% 2- EHE 5-(FHEHE)-N, - ZFPHE -6- G -1, 6- —&A W5
WE ~4- EP & f% (250mg, 867 nmol, Eq :1.00) 5 THF (20ml) & 3F, BRI A AR E®. DA
DMF (4m1), RGN T BE4R (117mg, 1. 0dmmol, Eq :1.2) . B BB S W E = E Pk
10min, ZAf5 FIOKIRAE0 . [P EBHIIAN (- EFRE ) FREEIE (240mg, 1. 07mmol, Eq :
1. 23) 7E THF (Iml) FHIER . EREHPE 14h 5, BN t-BuOK (234mg) . K i%IB A TR

%)
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H Smin, HIKB@ A, REHEMAN - FRE) FREBEE (240mg, 1. 07mmol) . J& K MIEE
WIFE RT Hil 72 /NEF, 2R )5 F EtOAc #a %, F M A0 NaHCO, /K i VR AT £ 7K ik . 7 BtOAc &
WP LUE H— L Ak, g R S . BRIKRPERBRET, BENRAEE (5
JB , 2% —6% MeOH f¥] DCM A ¥R ) #lifk, 4% /5 A EtOAc/Hex WFEE . & 3 E 1K, BRI EHI~Y),
KAt (0.210g:51% ). LCMS m/z = 477 (MH+).

[0413] sSKHEfl 60 :2-(4-E - FEFHEBEETRE ) 5-BE-1-FE -6-HMR-1,6- =
- WIE -4- FRRPEBGA - RE -1- B -6- HMA -2- FEPHEBEERE -1,6- =
2 - WENE -4- PR AR AH &

[0414]

(0415] FEREEBEEP, Bo-(FHREAE)2-(-EFE) PEBBRAE)-N 1-=
B -6- E K -1, 6- & g —4- B BEBE (0. 16g, 335 umol) 5 2. B 2. BS (40ml) A
MeOH (40. Om1) &3, BRI AR ER. A 5% 4EH (50mg, 470 nmol) , HES L %A
B BZREYT BERASSTAR (RE) THEE LIS, R F BT ISR BN, %
WA KRET . @t &% HPLC 4ith, B3 -

[0416]  2-(4- | - FREFWHBAFHR ) -5-FH -1- P -6-FR -1, 6- & % 4-F
BRI, A BT EE L (0.026g:20% ) LCMS :m/z = 387 (MH+).

[0417]  5- 322k -1- FE -6 HAX —2- FAERBEBERLE -1, 6- Z& - 4- FRFE
Bih%, MBI EFEE (0.022¢ 517% ). LCMS :m/z = 353 (MH+).

(0418]  SEZHEf 61 :5- FHEE -1- B 6- FM 2- % - PEEPHERERE -1,6- =
S - WEE -4- R R BRI %

[0419]

[0420] M4 T BE4F (93.8mg, 836 umol) IO AN B 2-F & 5-(FRHREAE )N 1-—H
# -6- HL -1, 6- ZEME0E —4- FEZ (110mg, 380 wmol) 7E THF (10m1) 7F DMF (2m1)
56
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B (ER GFRE ], omin 5, HIKBA A REIREY, REMAN (4- BEEE) F
FAEE S (93. Tmg, 458 umol) 7E THF (2m1) AW . 70min 5, SN EtOAc Fll IN NaOH 7K ¥
Y. FEtOAc.4RJ5 FH DOM A MIAH. AR K& A 3 BB VUAE, A Na,SO,F1%, &
RET. #HTEELE (FEK,0-2% MeOH K DCM ¥8WR ) , BEIR BB, NIk FHBRE K
(0. 080g :46% ) . LCMS :m/z = 457 (VH+).

[0421]  SEjffs 62 :5- 2 ~1- B E: —6-F A -2- X - AR R AR AL -1, 6- — &5 -
WE —4- FER AR BB L I ) %

[0422]

(0423] g 5-(FEEE)-N, - ZHE -6- M -2- (3 - BREPEBEBEE)-1,6- =
SAmEnE —4- FELE (80mg, 175 pmol) H4EHK (186mg, 87. 6 wmol) \ MeOH (5ml) FI 2./ 7.8
(5ml) B EWETESAA T BiH: 1.5 /NS, TR BIRE ), HRET . M MeOH
25, BRI, AR ABEE (0. 0458 ;70% ) o LCMS :m/z = 367 (MH+).

[0424]  SEHEM 63 :5- FEE L —2- MOAEFHE -1- B -6- &8 -1, 6- 5 Mg 4- 5
1% R T i %

[0425]

[0426] KEIRACIR O A EEBEIAVR (1. 77ml ;885 uM A 0. 5M 1 THF ¥ ) WINEI 5- 5%
S -2- B -1- B -6- A -1, 6- & - MENE -4- PERFER (0. 26g ;738 uM) 7E
THF (10m1) EER S . EZEHH 1h G, B R IEAME ISR K KRG .
FEREBL EtOAc o, F KBRS, 1R (Na,SO,) , B R E T, BEIFEFY, AT G
R4 (0. 040g ;70% ) o LOMS :m/z = 367 (MH+).

[0427]  SEjtfs) 64 :2- RO B HE: -6- Fo Bk -1- 2L -6- A8 -1, 6- =& - Mg 4- B
B T 1) 1) 2%

[0428]
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[0429] g 5-(FEEE)2-(HDEFRHE)-1-FE 6-HMK-1,6- _E®E 4-F
B H B (60mg, 162 umol) FM 20 % #f & & 1L 48 #% (palladium hydroxide on carbon)
(11.4mg, 16. 2 umol) 7E EtOAc (10ml) FHREME TERAA T, EEEHHIH . S
ZIREY, RGRRET .. HATEREAHE (Si0,;0-20% EtOAc K T H iAW ) » B BIFRE~ 4,
JEfREE (0.032g3:70% ). LCMS :m/z = 281 (MH+).

[0430]
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1G5 =88 | not |
| HM  deferm, |

ICso = 9.5 | ceral

ICs = 1.5 - .
| | g

[1Co=27 | 2oepy

 1C50=0.18 |
M7

: 4C50 = riot 1
- 0.35 M | determ: |

[0432]

60



CN

104619699 A

w B P

52/55 T

not
determ.

itH

&M

Rt |

REH|

not
determ.

61




CN 104619699 A

n BB

53/55 71

JOo

{nlIOH

N

%@10| £ogy

uM

OH

el fnﬁi

;|§Eo=(121.

M

EiEH® |

™ | BEE

| ICa=0:15 | 1C

M

i

1 1Cse=0251 _ .,
R | Rtk

M

WAL E = 2

| xsgn

A

[0434]

62



CN 104619699 A

54/55 T

K

| R |

LR

Yl rsem |

pM

1G5 0.26 |

Lt

-' 1 =

11 M

| AiEH

A&

25% @
10 M

|

[0435]

63



CN 104619699 A w B P
55/55

VRl 2T I™ ] ca=8 lrg
o | REE M0 o |REE

1Cse. = 0.54 e
| R

1Ceo=

=38 | ssenm | 3aun

=57 AER amw.

64




Abstract
The present invention relates to a compound having the general formula
(Di1), (Dii), or (Diii), optionally in the form of a pharmaceutically
acceptable salt, solvate, polymorph, codrug, cocrystal, prodrug, tautomer,
racemate, enantiomer, or diastereomer or mixture thereof, formula (Di),
(D11), (Dii1) which are useful in treating, ameloriating or preventing a

viral disease. Furthermore, specific combination therapies are disclosed.



